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OF  THE 

SECRETARY  OF  THE  TREASURY, 


COMMUNICATING 

The  Bepc/i't  of  the  Superintendent  of  the  Coast  Survey  for  the  year  ending  November  1,  1858. 


January  10,  1859. — Read. 

Febbuary  18,  1859  —Raolved,  That  there  be  printed,  in  addition  to  the  usual  number,  five  thousand  copies  of  the  report 
of  the  Snperintendent  of  the  Coast  Survey  for  the  year  1858,  for  distribution  by  said  Superintendent ;  that  the  same  be 
piiDtcd  and  l>ouod  with  the  charts  and  sketches  in  quarto  form,  and  that  the  printing  of  said  charts  and  sketches  be  done 
to  the  satirittction  of  the  Superintendent  of  the  Coast  Survey. 


Treasury  Department, 

January  4,  1859. 

Sir:  I  have  the  honor  to  present,  for  the  information  of  the  Senate,  a  report  made  to  the 
Department  by  Professor  A.  D.  Bache,  Superintendent  of  the  United  States  Coast  Survey, 
showing  the  progress  of  the  work  during  the  year  ending  November  1,  1858,  and  the  accom¬ 
panying  map,  prepared  at  the  Coast  Survey  Office,  in  accordance  with  an  act  of  Congress 
approved  March  3,  1853. 

This  report  was  submitted  to  me  in  December  last,  and  would  have  been  transmitted  then,  in 
accordance  with  the  law,  but  for  the  adjournment  of  Congress  before  the  close  of  that  month. 

With  great  respect,  your  obedient  servant, 

HOWELL  COBB, 


Hon.  J. 


C. 


Secretary  of  the  Treasury, 

Breckinridge, 

Vice  President  of  the  United  States 

and  President  of  the  United  States  Senate, 
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‘^PaUou  lig  5  ;  summary  c 

progress  during  year,  162, 16; 


Eagle  harbor,  W.  T.,  447. 

East  river,  N.  Y.  Currents  investigated,  58. 

Edgecombe  quarries,  Me.  Topography,  47. 

Edwards,  Sub- Assistant  W.  S.  Topography  of  Charleston 
harbor,  S.  C.,  73. 

Eel  river.  Cal  ,  364. 

Elbow,  (Florida  reef.)  Beacon  recommended,  41,  461,  462. 

El  Cktxo,  Cal.,  309. 

Electrotype  division.  Summary  of  occupation,  119  ;  remarks 
on  progress,  156  ;  details,  174-176. 

Elk  river,  0.  T,,  376. 

Elliot,  Lieut.  G.H.,  U  8.  Engineers.  Charge  of  tidal  observa¬ 
tions  in  Sections  X,  XI,  115, 118. 

Ellis,  C.  B.  Services  in  Section  X,  111. 

Engineers,  (steam,)  12. 

Engraving  division.  Summary  of  occupation,  119  ;  remarks 
on  progress,  5,  156  ;  details  of  occupation,  164, 165  ;  lists 
of  maps  and  sketches  engraved,  166-174 

Enthojfer,  J.  Occupation  in  engraving  division,  164. 

Escambia  hay,  Fla.  Triangulation,  93 ;  topography,  95, 

Esopus  creek,  (Hudson  river,  N.  Y.)  Topography,  55;  hydrog¬ 
raphy,  57. 

Espiritu  Santo  bay,  Tex,  Reconnaissance,  107. 

EsquimauU  harbor,  W.  T.,  426. 

Estero  bay, '‘Cal ,  322. 

Estimates  for  fiscal  year  1859-  60  in  detail,  12-17  ;  time  re¬ 
quired  to  complete  survey,  2. 

Eureka,  Cal.,  365. 

Evans,  Lieut.  A.  W.,  U.  8.  A.  Triangulation  of  Ossabaw  and 
St.  Catharine’s  soimds,  Ga.,  71 ;  notice  of  services,  41, 47. 

Evans,  R.  E.  Services  in  Section  I,  45  ;  occupation  in  tidal 
division,  160. 

Ewing  harbor,  0,  T. ,  37 6, 

Expenditure.  Total  in  field  and  office,  19  *,  increase  compared 
with  progress,  22, 23. 


F. 

Fairfax,  Assistant  W.  M.  G.  Occupation  in  drawing  division, 
160. 

Fairfax,  F.  Occupation  in  drawing  division,  161, 

Fairfield,  Assistant  G.  A.  Triangulation  of  Tomales  bay,  Cal. , 
111;  of  Petaluma  creek,  San  Pablo  bay.  Cal.,  112, 

Fal^  bay,  (San  Diego  bay,  Cal.,)  203. 

False  Dungeness,  W.  T.,  419. 
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FaralloneSf  Oal.  t  356|  357. 

Farley y  AmAcmi  John.  Trituigulation  of  Potomac  river,  Va.,  60. 
Faunileroy  cotv,  Tf.  71,  448. 

Famtleroy^i  Rocky  Cbi.,  363. 

Fauxdleroyy  (surveying  brig.)  Section  XI,  116, 117. 

FmdaUy  StdhAmstani  C.  Topography  of  Esopus  and  Rondout 
creeks,  Hudson  river,  65;  of  Brunswick  harbor,  Ga.,77 ; 
of  Sapelo  sound,  Ga.,  76  ;  occupation  in  tidal  division,  160. 
Fergusony  Sub-AmsUmt  Chcu.  Topography  of  Chincoteague 
island,  Va. ,60,  61';  of  Ossabaw  sound,  Ga.,76, 

Fern  core,  W.  71,  448. 

Fidd progressy  how  described  in  report,  1 ;  general  summary, 
3-6  ;  rate  determined  by  appropriations,  6  ;  total  cost,  19. 
mn  Rocky  0.  T.y  377. 

Finney y  Sub-Auistant  N,  P,  Topography  of  Crystal  bay,  93, 94. 
Fishing  bogy  Md.  Hydrography,  62. 

FlaUery  RoekSyW.  T.,  411. 

Florida  keys.  Topography,  86, 86, 226-227  ;  hydrography,  87. 
Fog-heUy  recommended  for  Halfway  Rock,  Casco  bay,  40,460. 
FoUy  islandy  S.  C.  Topography,  74. 

ForbeSy  Capt.  R.  B  ,  27, 149. 

Foreign  surveysy  review  and  comparison  of  progress  and  cost, 
19,  251-267. 

Fort  Pointy  (entrance  of  San  Francisco  bay.  Cal.,)  331. 
Fendweaiher  bluffy  W.  T. ,  444. 

Frankliny  (surveying  schooner.)  Section  VII,  92. 

Fraser* s  river y  (W.  coast  of  British  America,)  436. 

Freshxcaier  6ay,  W.  T  ,  419. 

Fucastrodly  W.  T.y  414-418. 

G. 

QaUaimy  (surveying  schooner. )  Section  II,  68. 

Gardner y  IF.  H  Services  in  Section  11, 68. 

General  Land  Office,  Remarks  on  survey  of  Florida  keys,  28  ; 

details  of  survey,  86  ;  report  to  Commissioner,  226-227. 
Georgttoum  harbor y  S.  C.  Triangulation,  70  ;  topography,  72. 
GerdeSy  Assistant  F.  H.  Triangulation,  astronomical,  and 
magnetic  observations  at  Pensacola,  92, 93  ;  topography  of 
Pensacola  and  Escambia  bays,  Fla.,  95  ;  triangulation  and 
astronomical  observations  at  Mississippi-  delta,  100-104 ; 
triangulation  of  Cote  Blache  bay,  La.,  104, 105. 

GerdeSy  (surveying  schooner.)  Section  VUI,  103. 

Gig  harbor y  W.  T.y  449. 

GUberiy  Assistant  S.  A.  Reconnaissance  In  Espiritu  Santo, 
San  Antonio,  and  Aransas  bays,  Tex.,  107, 108. 

GUberty  Sub- Assistant  W.  S.  Topography  of  Kennebec  river, 
Me.,  47  ;  of  Lake  Borgne  and  shores  of  Lake  Pontchar- 
train.  La  ,  105. 

GiUisSy  James.  Services  in  Section  II,  66  ;  in  Section  VI,  86. 
G,  M.  BachCy  (surveying  schooner.)  Section  VIII,  106. 

Golden  GatCy  Cal.  Hydrography  of  approaches,  114  ;  descrip¬ 
tion  and  character  of  shores,  329, 333. 

GoodifelloWy  Sub- Assistant  Edtcard.  Telegraphic  determination 
of  longit»ide  ai  Albany  and  New  York,  63,54  ;  at  Mobile 
and  New  Orleans,  98,99  ;  duplication  of  records,  45. 

Gouldy  Dr.B.  A.y^r.  Charge  of  telegraphic  longitudes,  33; 

determination  of  longitude  at  Albtiny,  63,  54. 

Qrahamy  (surveying  schooner.)  Section  V,  72. 

Gray,  Alfred  (?.,  462. 

GTay*s  bay,  (near  Columbia  river  entrance,)  400. 

Grcty't  harbor,  W,  T.,  406,407. 


GreemoeU,  Assuiant  W.  E,  Triangulation  of  l^ta  Barbara 
channel  and  islands,  Cal.,  110,  111. 

Gulf  coast  of  the  United  States,  proportion  surveyed,  18. 

Gulf  of  Georgia,  W.  T.  Triangulation,  116  ;  topography,  116 ; 
hydrography,  117  ;  general  description,  436. 

Gulf  qf  Mexico.  Soundings  between  Tortugas  and  Mississippi 
delta,  106. 

Gulf  Stream.  Observations  between  Gape  Hatteras  and  Cape 
Fear,  67  ;  counter  current  noticed,  89  ;  Section  from  Tor¬ 
tugas  to  Havana,  88  ;  anomalies  of  current,  38,  217-222. 

Guthrie,  (surveying  schooner,)  Section  HI,  60. 

H. 

Baifway  Rock,  (Casco  bay,  Me..)  light  and  fog-bell  recom¬ 
mended,  40,460. 

HaUer,  R.  E.  Services  in  Section  VIII,  100, 102. 

Harrison,  Assistant  A.  M.  Topogpuphy  of  Cape  Cod  bay,  48  ; 
of  Ossabaw  sound,  Ga.,  75, 222-224 

Harris,  Sub-Assistant  Stephen.  Triangulation  of  Penobscot 
bay,  46  ;  vicinity  of  New  Orleans,  100. 

Harvard  Observatory,  189. 

Bossier y  Assistant  J.  J.  S.  Triangulation  south  of  Cape  Henry, 
Va.,  64  ;  obituary,  42. 

HassUry  F.  R.  Topography  of  Back  bay,  65. 

Bossier y  (surveying  schooner.)  Section  I,  47  ;  Section  V,  71. 

Hatboro’ ,  Pa.  Secular  change  of  magnetic  declination, 
192-196. 

Haven* s  anchoragcy  Oal.,  360. 

Hecda*s  Banky  382. 

Hem,  Samuel,  diabuTBing  agent,  120. 

Hell  Gate,  character  of  currents,  204. 

HendrickSy  T,  A. ,  Commissioner  General  Land  Office,  226. 

Henry y  Prof,  Josephy  39. 

Heringy  M  0.  Services  in  Section  VII,  91. 

Herrony  W.  R.  Tidal  observations  at  Charleston,  S.  C.,80. 

Helzdy  (surveying  steamer.)  Section  HI,  62,  63  ;  Section  IV, 
66 

Hdgardy  Assistant  J.  E.  Charge  of  preparing  records  and 
results,  39,  120. 

Hilly  Lieut.  A,  P. ,  U,  S.  A.  Assistant  in  Coast  Survey  Office, 
118,  156. 

Hinriehsy  0,  Services  in  Section  V,  70, 72. 

Homosnssa  river y  Fla.  Triangulation  of  vicinity,  90. 

Hood's  canal,  W,  T.y  439,444,451,452. 

Hooey  B.  Occupation  in  drawing  division,  161. 

Hoover y  J.  T.  Occupation  in  computing  division,  169. 

HosmeTy  Charles.  Services  in  Section  IX,  108. 

Howdl  Cobby  (surveying  schooner.)  Section  VII,  95. 

Bud  on  river.  riangulation,  66  ;  hydrography,  67. 

Huger y  Lieut.  Comg.  T.  B. ,  U,  S,  iV.  Hydrography  of  Cape 
Fear  entrances  for  commission,  77, 160  ;  resurvey  of  Maf- 
fitt's  channel,  78,  162;  off- shore  soundings,  coast  of  South 
Carolina  and  Georgia,  78,  79  ;  assigned  to  Section  VIII, 
106. 

Huger,  Sub- Assistant  Benjamin,  jr.  Triangulation  of  Booth- 
bay  harbor  and  Damariscotta  river,  Me.,  46  ;  of  Florida 
coast,  below  St.  John's  river,  82. 

Hurhboldt  hay.  Cal. ,  364, 366. 

(surveying  schooner.)  Section  X,  111. 

Hmpback  mountain ,  Me.,  occupied  for  primary  triangulation, 
44. 
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JSptf,  JM.  E.  B.y  U  8,  Engkeen.  Index  of  scientific  snb- 
jeclB,39;  apparatus  for  sounding  and  levelling,  39,  40, 
247,  248 ;  remarks  on  ocean  dynamics,  38, 213-216 ;  on 
SDOinaliesofthe  Gulf  Stream  current,  217-222. 

Sites  of  work,  121-130  ;  sounding  of  Sheepscot 
rirer,  Me., 48, 49 ;  Kennebec  river.  Me.,  49  ;  Casco  bay, 
49 ;  between  Cape  Porpoise,  Me. ,  and  Portsmouth  harbor, 
N.H.,  60,148;  re-examination  of  Lynn  harbor.  Mass  , 
51 ;  off  shore  from  Cape  Ann,  61 ;  supplementary  work 
in  Boscon  harbor,  62, 149 ;  vicinity  of  Luddington  Bocks, 
near  New  Haven  light-house,  58,  149  ;  Bondout  and  Eso> 
pos  creeks,  Hudson  river,  57 ;  Nanticoke  river.  Fishing 
bay,  Wicomico  river,  Monic  bay,  and  Manokin  river,  62, 
63;  Pamplico sound,  N.  C.,  66;  approaches  of  Bogue  sound, 
N.C.,66,67;  Cape  Fear  entrances,  77, 160;  Maffitt’s  chan¬ 
nel,  78,152  ;  off  coast  of  South  Carolina  and  Georgia,  78, 
79 ;  Sapelo  sound,  Ga.,  79  ;  Florida  reef,  87  ;  Gulf  Stream, 
88,89  ;  St  George's  sound,  Fla.,  96,97, 152-154  ;  Gulf  of 
Mexico,  106 ;  Lake  Borgne,  105  ;  Atchafalaya  bay.  La., 
106;  Brazos  river  entrance,  Tex.,  109;  off  wharves  of 
San  Francisco, Cal.,  and  outside  of  Golden  Gate,  113, 114. 

1. 


ibrdeSa,  M-Amitant  C.  T.  Topography  of  Florida  keys,  86, 
225,  226  ;  of  St  George's  sound,  94. 
btlimoi certain  New  England  harbors,  40. 

Kkuiirwr,  0.  T.,  373. 

iMkz  of  scientific  references,  39. 

JMu  ni56er,  contraction  under  pressure,  40. 
h^omatm  famished  on  special  calls,  28, 134, 135. 
hMrmau  for  sounding  and  levelling,  40,  247,  248. 

A^nmient  Oep,  summary  of  work,  120, 157. 
kim,  as  coating  for  engraved  plates,  39. 


SiihAmilant  W.  M.  Topography  of  Point  D 
“i  Santa  Cniz  bland.  Cal.,  113. 

flwy,  (eurreying  schooner.)  Section  VII,  91. 

>■  r  ifwn,  (surveying  schooner.)  Section  m,  60. 

K. 

Kif  in  Canal  de  Haro,  W.  T. ,  430. 

JwliB,  Join,  98. 

fV.  B.  0.,  32. 

’  ’’  Mrography,  49. 

Setnoee  in  Section  X,  112. 

r^'^’0.r.,s8i. 

Services  in  SeotlOT  1, 46;  in  Section! 

Join,  100. 

Si  82. 

o' 

J.  a  0^*^  division,  164. 

0.  r.,  37,  “  engraving  division,  164. 

Tonn 

”^,105.  106;  hydrogmphic 


Zake  Ponlckairain,  Za.  Triangulation,  100  ;  topography  of 
southern  shores,  105. 

Zaie  TFoafttn^ton,  W.  71,  446. 

Langran,  W.  Occupation  in  engraving  division,  166. 

LaBiudt  determined  at  Humpback  mountain,  Me.,  44,  46  ; 
Butherford  Observatory,  New  York  city,  64  ;  Pensacola, 
Fla.,  92;  Mississippi  delta,  100,  101;  New  Orleans,  99; 
list  of  points  on  Western  Coast,  466-458  ;  probable  eiTor  in 
observing  with  zenith  telescope  by  Talcott's  method,  35, 
184-186. 

Lavaca  6oy,  Ta.  Topography,  108. 

Lawton^  SaL-Asgistani  Janm  S.  Triangulation  and  topography 
in  Gulf  of  Georgia,  W.  T.,  115, 116  ;  early  services,  27. 
Library,  (C.  S.,)  120,166. 

Lighi’housea,  Sfc.  Light  and  fog-bell  recommended  for  Half¬ 
way  Bock,  Casco  bay,  40,460  ;  buoy  for  rock  off  Ports¬ 
mouth,  N.  H. ,  148  ;  for  sand  spit  near  Sunken  ledge,  Bos¬ 
ton  harbor,  149;  for  Luddington  Bocks,  near  New  Haven, 
149  ;  light  and  buoys  for  St.  George's  sound,  Fla., 41, 153, 
154  ;  buoys  for  San  Francisco  bay,  Cal ,  463  ;  light-house 
at  Bed  Bluff,  W.  T.,  459. 

Lmdenkohl,  A,  Occupation  in  drawing  division,  160. 
lAntm,  S.  B.  Occupation  in  drawing  division,  161. 

Locke,  Dr.  «7.,32. 

IxmgfdUm,  Atsidant  A,  W.  Topography  of  Portland  harbor. 
Me., 48  ;  of  Sapelo  sound  and  river,  Ga.,  76;  of  Bruns¬ 
wick  harbor  and  Turtle  river, Ga.,  76, 77. 

Longitude  determined  by  telegraph  at  Albany,  N.  Y,  53, 64  ; 
at  New  Orleans,  98,  99  ;  observations  for  longitude  pur¬ 
poses  at  Harvard  and  Cincinnati  Observatories,  189,  190  ; 
directed  by  law,  31  ;  remarks  on  methods  employed, 
32-34 ;  by  moon  culminations,  186-189  ;  arrangements 
for  transatlantic  determination,  43  ;  list  of  points  on 
Western  Coast,  456-458. 

Loomis,  Prof.  Eliae,  32. 

Los  Angdes,  Cal.,  305. 

Los  Coronados,  (off  Son  Diego,  Cat,)  299. 

Luddingfon  Bocks,  (near  New  Haven  light- house,)  position  de¬ 
termined,  57, 58, 149. 

Lamm  island,  W.  T.',  433. 

Lynn  heuhor.  Mass.,  51. 

M. 

MacawUy,  J,  G.  Services  in  Section  1, 47. 

MacRae,  IaoA.  Arddbald,  U.  8,  AT.  Services  on  Western  Coast, 
27. 

Mad  river.  Gal.,  368. 

Matdd,  A.  Occupation  in  engpraving  division,  164. 

Maedd,  E.  A.  Occupation  in  engraving  division,  164. 

Maffiu,  lAcaL  J,  N,,  U.  8.  K.  Notice  of  services,  42,78;  charge 
of  hydrographic  division,  120. 

MaffiW s  channel,  8.  C.  Resurvey,  78;  present  condition  com¬ 
pared  with  1857, 152. 

Magnetism.  Determination  of  elements  at  Humpback  mount¬ 
ain,  Me.,  45  ;  at  Albany,  53,  54  ;  at  Pensacola,  93  ;  at  New 
Orleans,  99  ;  elements  at  28  stations,  (list,)  35, 191, 192  ; 
discussion  of  secular  change  at  Hatboro',  Penn., 35, 36, 
192-196  ;  at  Washington,  D.  C  ,  36, 36, 196-197. 

Main,  James.  Occupation  in  computing  divisioii,  158, 159. 
Manokin  river,  Md.  Hydrography,  63. 


Digitized  by  i^ooQle 


XVI 


ALPHABETICAL  INDEX. 


Mapi,  List  accompanying  report,  11, 12;  number  drawn  or  in 
progress  during  year,  162, 163  ;  engraved  or  in  progress, 
6,  166,  167 ;  total  number  engraved,  168-174  ;  plates 
eleotrotyped  during  year,  176, 176  ;  impressions  distrib¬ 
uted,  177-180  ;  copies  printed,  182-184  ;  project  limits  for 
new  maps,  29-31 ;  remarks  on  shrinkage  of  paper,  40. 

Mare  ieland,  Cal.  Tides  observed  at  navy  yard,  116. 

Marine  disaeters,  bearing  of  hydrographic  development,  25, 
267-270. 

Marroicstone  Faint,  W.  T.,  443 

Martin,  W.  T.  Occupation  in  drawing  division,  161, 

Mauey  lead,  79. 

Maihict,  George.  Charge  of  electrotype  division,  119  ;  de¬ 
tails  of  occupation,  174-176  ;  experiments  in  photog¬ 
raphy,  39. 

Malia  islands,  W.  T ,  433. 

Mayo,  G.  U.  Services  in  Section  III,  62. 

McArthur,  Lieut.  W.  P  ,  U.  S.  N.  Services  on  Western  Coast, 
27. 

McOellan,  Dr.,  U.S.A.,  94. 

McClery,  Assistant  M.  J.  Occupation  in  drawing  division,  160. 
McCorkle,  Sub- Assistant  S.  C.  Triangulation  of  St.  George’s 
sound,  Fla.,  91. 

McCoy,  G.  Occupation  in  drawing  divi.sion,  164. 

McDonnell,  Thomas.  Services  in  Section  1, 44  ;  in  Section  II, 
64. 

Mtchan,  Sub-Assistant  John.  Topography  of  Topsail  sound 
and  coast  of  North  Carolina  to  Cape  Fear,  65  ;  of  Florida 
coast,  below  St.  John’s  river,  84, 224. 

MeiggsviUe,  Odl.,  362. 

Memorials  of  underwriters,  (list,)  20. 

Mendocino  hay.  Cal.,  361, 

Meredith,  (surveying  schooner.)  Section  I,  48  ;  Section  V,  76. 
Meridian  line  traced  at  New  Orleans,  99, 100. 

Meteorology.  Observations  at  Humpback  mountain,  Me.,  45  ; 
at  Rutherford  Observatory,  New  York,  54  ;  of  northern 
part  of  Admiralty  inlet,  W.  T. ,  454, 456. 

Metzerotk,  O.B.  Occupation  in  engraving  division,  164. 

M'de  Rocks,  entrance  of  San  Francisco  bay, Cal., 331. 

Mississippi  delta.  Latitude  and  azimuth  observed,  100, 101. 
Mitchell,  Assistant  H.  Tides  and  currents  of  New  York  bay  and 
East  river,  37, 38, 68, 204-207. 

MitcheU,  A.  C.  Services  in  Section  II,  69. 

Mitchd,  Prqf.  0.  M.  Observations  for  Coast  Survey  longi¬ 
tudes,  32, 190. 

MobiU,  Ala.  Longitude  determined  by  telegraph,  98, 99. 
Mobjack  bay,  Va.  Topography,  61,62. 

Monk  bay,  Md.  Hydrography,  63. 

Monterey  bay,  Cal.,  325. 

Moon  cu/wiiaohona  observed  at  Harvard  and  Cincinnati,  34, 189, 
190  *,  applied  to  computation  of  longitude,  186-189. 

Mooie,  Lieut.  Comg.  /.  S.  N.  Hydrography  of  Sheepscot 
and  Kennebec  rivers,  48,  49 ;  of  Hudson  river,  57  ;  of 
Sapelo  sound  and  river,  79. 

Morris'  island,  S.  C.  Topography,  74. 

Mosman,  A.  T.  Services  in  Section  1,44  ;  in  Section  II,  54  ; 

in  Section  VIII,  98, 100, 

Mount  Baker,  W.  T.,  height,  116. 

Mount  Buchon,  Cal.,  322. 

MourU  Olympus,  W.  T.,  height  and  position,  409. 

Mount  Palermo,  Cal.,  355. 


Murray,  Lieut.  Comg.  Alexander,  U.  8.  M.  Hydrog^raphy  from 
Cape  Porpoise,  Me.,  to  Portsmouth  entrance,  N.  H.,  50, 
148  ;  re-examinatlon  of  Lynn  harbor.  Mass.,  51 ;  off-shore 
sonndings  from  Cape  Ann,  51 ;  hydrography  of  Hudson 
river,  67  ;  in-shore  soundings,  coast  of  North  Carolina, 
below  Cape  Lookout,  66,  67. 

Muse,  Oomr.  W.  T.,  U.  8.  N.  Hydrography  of  Nanticoke 
river  and  Fishing  bay,  62 ;  of  Wioomioo  river,  Monic 
bay,  and  Manokin  river,  Md.,  63;  of  PampUco  sound, 
N.C.,66. 

Mutiny  bay,  W.  1.,  443. 

Myers,  LUut.  W.,  U.  8.  A.,  41. 

N. 

Nanaimo  bay,  west  coast  of  British  America,  437. 

Nanticoke  river,  Md.  Hydrography,  62. 

Napa  creek,  Cal.  Triangulation  and  topography,  112. 

Narrows,  W.  T.,  449. 

Nox>al  engineers,  42. 

Navigation,  how  related  to  hydrographic  development,  24, 
25. 

Navy  officers,  remarks  on  detachments,  41, 42  ;  number  on  0. 
S.  duty,  132, 133. 

Nawuggah  river,  0.  T.,  384. 

Nechesne  river,  0.  T.,  383. 

Ne^-ahbay,  W.  T.,  416,  417. 

Nekas  river,  0.  T.,  383, 

Nes,  F.  F.  Services  in  Section  VII,  96. 

Nestuggah  river,  0.  T.,  383. 

Newark  bay,  N.  J.  Topography,  66. 

New  Dungeness  bay,  W.  T. ,  420. 

New  Orleans,  La.,  determination  of  longitude  by  telegraph, 
98,  99. 

New  York,  {city,)  astronomical  observations  at  Rutherford  Ob¬ 
servatory,  53. 

New  York  harbor.  Topography  of  East  river  and  Kills,  55, 
56  ;  character  of  tidal  currents,  68, 197-203, 206, 207. 

NisquaUy,  W.  T.,  451. 

Nortlx.  Beach,  (San  Francisco  bay,  Cal.,)  334. 

North  Point,  (San  Francisco  bay,  Cal.,)  334. 

North  Santee  river,  8.  C.  Triangulation,  70. 

NuUy,  Eugene.  Occupation  in  computing  division,  158. 

o. 

Obituaries.  Assistant  J.  J.  S.  Hasslcr,  42  ;  Joseph  Whyte,  42. 

Occultations  {Pleiades)  observed  for  longitude,  34. 

Offux,  {Coast  Survey,)  relative  to  field-work,  6  ;  summary  of 
occupation,  118-120  ;  details,  155-184. 

Ogeechee  river,  Ga.  Topography,  75. 

Ogilvie,  W.  Occupation  in  engraving  division,  165. 

Old  Point  Comfort,  Va.  Tidal  observations,  63. 

OUmanns,  Sub-Assistant  J,  G.  Magnetic  observations  at  Pen¬ 
sacola,  Fla.,  93;  latitude  and  azimuth  at  Mississippi  delta, 
100  ;  triangulation  of  Cote  Blanche  bay.  La.,  104. 

Olympia,  W.  T.,  461. 

Orford  reef,  0.  T.,  377. 

Organiiaikn,  {C.  8. ,)  temporary  in  character,  5, 26. 

Ossabaw  sound,  Ga.  Triangulation,  71 ;  topography,  76, 
222-224. 
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P. 


Padfie  eoatt,  list  of  localities  surveyed,  136-138. 

Pcrjarormr,  Oal.j  326. 

PtimeTj  Oapi,  W,  R.,  D.S,  Top,  Engweeriy  in  charge  of  C.  S. 

Office,  118  ;  annual  report,  155  157. 

Pamplieo  awnrf,  N.  C.  Hydrography,  66. 

Pdfer,  {mnpy)  contraction  in  drying,  40. 

Ptriiay  (0,8.)  Localities  of  work  done  during  surveying 


year,  121-130. 

Pai&idge  Pointy  W.  T  Eligibility  as  a  light-house  site,  40, 459. 
Pabaad  river,  Md,  Triangulation,  59,  60. 

Ptam,  Edtoardyjr.  Astronomical  computations,  34. 

Pdree,  Prof.  Benjamin.  Computations  for  longitude,  32, 34  ; 
method  of  applying  moon  culminations,  186-189  ;  co-tidal 
lines  of  an  enclosed  sea,  210-213. 

Pmt,  (surveying  schooner.)  Section  1, 48  ;  Section  V,  76. 
Penoiseoi  6ay,  Me.  Triangulation  of  entrance,  46. 

Pmuala  bay,  Fla,  Triangulation  and  astronomical  observa¬ 


tions,  92, 93 ;  topography,  95. 

Perianal  equation  in  use  of  zenith  telescope  for  latitude,  (dis- 
cQSsion,)  35,184-186. 

Pel^maertek,  CaL  Triangulation,  112. 

Petenen,  A.  Occupation  in  engraving  division,  165. 
iVtrrf,  (surveying  schooner.)  Section  V,  7 0. 

Phmipi,  W.  Occupation  in  engraving  division,  164. 

Pketographf,  as  applied  to  map  chart  reductions,  39. 

Pieirat  Blaneai,  (White  Rocks,)  Cal.,  823. 

/’afarjPotB<,r.P,418. 

Pteiadei  oeaiUatum,  observed  at  Cambridge,  Mass  ,  189. 

Point  Adam,  0.  T.,  387. 

Poetf  Afio  Nmo,  Cal.,  325, 328. 

Pdnt  Arena,  Od.,  360. 

Point  Arqudlo,  Qd.,  320. 

PdntBoneta,  Cal.,  329. 

Paint  Bnm,  W,  T.,  406. 


rm  awaUot,  (San  Francisco  bay.  Cal. , }  336. 

Paint  (hneeption.  Cal.,  307, 308, 320. 

Point  Comerdoa,  Qd.,  305. 

Paint  Cjfprm,  Qd.,  323. 

PaadD^^  j,  ^  443 

Poifd  Dam,  Qd.  Topography,  1 13, 305. 

PamtEm,W.T.,m. 

PoBtf  EUit,  (near  Columbia  river  entrance,)  399. 
owSGflOfy,  (near  Columbia  river  entrance,)  399, 
Port  Goixfa,  Qd,,  323, 863. 

Point  OrmiUe,  W.  T.,  408. 

^aintffcniQn,W.  T.,  406. 

^^InmenctyW.  T,  433. 

CW.,  331. 

Col.,  300. 

CU,  324. 

P^V^.a«  ,320. 

pSt-0^-*55,366. 


®  3 


Pomt  Sal,Oal.,S20. 

Point  San  Joed,  (entrance  to  San  Francisco  bay,  Cal.,)  333. 
PoirU  San  Luis,  Cal.,  321. 

Point  San  Pedro,  Cal. ,  329. 

Point  Santa  Cruz,  Qd.,  325. 

PoM  Saueelito,  (San  Francisco  bay,  Cal.,)  336. 

Point  St.  George,  Cal. ,  37 2. 

Point  Sur,  Cal. ,  323. 

Point  ThmaUs,  Cal. ,  358. 

Point  Wilson,  W.  T.,423. 

Port  Angdes,  W.  T.,  419. 

Port  Discovery,  W.  T. ,  422. 

Port  Gamble,  W.  T.,452. 

Pori  Ludlow,  W.  77,452. 

Port  Madison,  W.  77, 445. 

Port  Orchard,  W.  77, 445. 

PoriOrford,  0.7^,374. 

Port  Townshend,  W.  77, 440. 

PorUrfidd,  G.  A.  Services  in  drawing  division,  118, 160. 
Portland  harbor,  Me.  Topography,  47, 48. 

Porimouth  harbor,  N.H.  Hydrography  of  approaches,  and 
development  of  a  dangerous  rock,  50, 148. 

Potomac  river,  Va.  Triangulation,  60. 

Pourtales,  AssisUmt  L.  F.,\ti  charge  of  tidal  division  118, 159, 
160  ;  report  on  tidal  observations,  208,209  ;  analysis  of 
deep-sea  specimens,  248-250. 

Presidio,  (near  San  Francisco,  Cal.,)  336. 

Presidio  shoal,  (San  Francisco  bay,  Cal.,)  335. 

Printing  of  C.  S.  maps  and  charts,  119. 

Prisoner's  harbor, (Santa  Cruz  island,  Cal.,)  317. 

Probable  error  in  determining  latitude  by  zenith  telescope, 
35, 184-186.  ^ 

Prcyrew,  proportion  of  each  section  completed,  2;  how  di¬ 
rected,  5  ;  summary,  3-11 ;  comparison  with  increased 
expenditures,  21-23,  270-273  ;  eflfect  of  contracted  scale, 
43. 

Projects  for  maps  and  charts,  29-31. 

Protection  island,  W.  77 , 422. 

Puget's  Sound,  W.  77,  449,  450  ;  connection  practicable  with 
Columbia  river,  439. 


Q. 

QuAniuU  river,  W.  T.,  409. 

B. 

Race  islands,  W.  coast  of  British  America,  425. 

Ravenswood,  Col.  Tides  observed,  115. 

Reconnaissance  eon  Matagorda  and  Corpus  Chrtsti,  Tex., 
107,108. 

Records  and  reniUs.  Objects  of  publication,  21 ;  progress,  38, 
39. 

Red  Bluff,  (Humboldt  bay,  Cal.,)  365. 

Red  Bluff,  (Admiralty  inlet,  W.  T.,)  recommended  as  a  light¬ 
house  site,  118,459  ;  general  description,  442. 

Redding's  Rock,  Cal.,  369. 

Rad,  James  D.,  64. 

iJijJorti,  (C.  8.  annual,)  5, 20, 21, 181 ;  special  report,  17-2J. 
Restoration  Paint,  W.  77,  447. 

Richmond,  Va.  Topography,  62. 
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RickelU,  J.J,  Occupation  in  drawing  division,  160. 

Bigolds,  La.  Topography,  105. 

Bjock  Duncan,  W,  T.,  413. 

BochceU,  C.  Services  in  Section  II,  55  ;  Section  V,  74. 
Bockmll,  John,  27. 

Bodgers,  LieuU  Comg,  C,  B.  P.,  U,  S.  JV.  Notice  of  servicep,  42, 
43,51,66. 

Bodgerz,  Sub-Assistant  A.  F.  Triangulation  of  Napa  creek.  Cal , 
112  ;  topography  of  San  Francisco  city,  113. 

Boe,  Lieut.  F.  A.,  U.  S.  N.  Notice  of  services,  49,  80,  87. 
Bogus' s  river,  0.  7! ,  373. 

Belli,  A.  Occupation  in  engraving  division,  164. 

Bondaui  creek,  (Hudson  river.)  Topography,  55  ;  hydrog¬ 
raphy,  57. 

Bosario  strait,  W.  T. ,  430-435, 437. 

Bcy,LieiU.J.P.,U.S.A.  Triangulation  of  Patuxent  river, 
Md.,  59,60;  assistant  in  office,  118 ;  charge  of  miscella¬ 
neous  division,  156, 176-184. 

Rump/  GoUltib.  Occupation  in  computing  division,  159. 
Russell,  A.  W.  Clerical  duties,  157. 

ButherdcUe,  J.  C.  S.  printing,  177. 

Butherford,  L.  if., 53. 

s. 

Sacramento  city,  Cal,  Tidal  observations,  115. 

Salem  harbor.  Mass.  Positions  of  buoys  examined,  51,  52. 
Salinas  river,  Cal.,  326,327. 

San  Antonio  bay,  Tex,  Reconnaissance,  107. 

San  Buenaventura,  Cal.,  305. 

Sm  Carlos  hay,  Fla,  Triangulation,  84  ;  topography,  86, 87. 
San  Clemente  island.  Cal,,  313,  314. 

San  Diego  hay.  Cal.  Tides,  116  ;  general  description,  300. 
SanA,  Comr.  B,  F,  U.  S.  N.  Hydrography  of  Gulf  Stream, 
67,88  ;  in  Lake  Borgne,  105  ;  in  Atchafalaya  bay,  106  ; 
deep-sea  soundings,  106  ;  notice  of  services,  42, 107. 

Sandy  Hook.  Character  of  currents  in  its  vicinity,  37 , 197-203. 
S'^ndy  island,  (near  Columbia  river  entrance,)  398. 

San  Francisco  bay.  Cal.  Character  of  approaches,  329  ;  of  bar, 
332,  333 ;  its  discovery,  353,  354 ;  tides  and  winds,  115, 
337*-341, 343 ;  marine  statistics,  347  *,  character  of  seasons, 
344,  345 ;  sailing  directions  for  entering,  341-343 ;  aids 
for  navigation  recommended,  463. 

San  Francisco  d'y.  Cal,  Topography,  113  ;  soundings  near 
wharves,  113  ;  tonnage,  348-352 ;  agricultural  statistics, 
352,353. 

San  Juan  Capistrano,  Cal. ,  303. 

San  Luis  Obispo,  Gal.,  321. 

A^on  Luis  Bey,  Cal. ,  303. 

San  Miguel  island.  Cal.  Triangulaiion,  111 ;  general  descrip¬ 
tion,  319. 

San  Niedas  island,  Cal.  Triangulaiion,  111;  general  descrip¬ 
tion,  315, 316. 

San  Pedro  hay.  Cal.,  303, 304. 

San  Simeon  bay,  Cal.,  ^22. 

Santa  Barbara,  Cal.  Triangulution  of  shore  of  channel,  110 ; 

general  description,  306. 

Santa  Barbara  islands.  Cal.,  309-315. 

Santa  Catalina  island,  Oal.,  314, 315. 

Santa  Cruz  island.  Cal,  Topography,  113,317,318. 

Santa  Cruz  harbor.  Cal ,  327. 


Santa  Rosa  island.  Cal.,  318. 

Santee  river,  S.  C.  Triangulation,  7  0. 

Sapdo  hose.  Length,  71. 

SapeU)  sound,  Ga  Topography,  76  ;  hydrography,  79. 

Saxton,  Assistant  Joseph,  32. 

Saxton,  Lieut.  Rufus,  U.  S.  A.  Charge  of  engraving  division, 
119,  164,  165. 

Schoepf,  A.  Occupation  in  drawing  division,  161. 

Schott,  Astistant  C.  A.  Charge  of  computing  division,  118, 168, 
159  ;  discussions  of  magnetic  variation,  192-197. 

Schulz,  W.  P.  Occupation  in  drawing  division,  161. 

Sections  {of  survey.)  Proportions  of  work  completed,  2;  limits, 
2, 3;  when  commenced,  18;  summary  of  progress  for  year, 
121-130  ;  details  of  progress  in  Section  I,  6,  7,43-53  ;  in 
Section  II,  7,  53-59  ;  in  Section  III,  7,8,59-64;  in  Sec¬ 
tion  IV,  8,64-67  ;  in  Section  V,  8,  9,  67-80  ;  in  Section 
VI,  9, 80-89  ;  in  Section  VII,  9,  89-97  ;  in  Section  VIU, 
9, 10, 97-107  ;  in  Section  IX,  10, 107-109  ;  in  Section  X, 
10, 110-115  ;  in  Section  XI,  11, 115-118. 

Sdb,  Assistant  John.  Topography  of  York  river,  Va.,  and 
Mobjack  bay,  61,  62  ;  of  Morris  and  Folly  islands,  S.  C., 
74;  of  St.  Helena  sound,  8.  C.,  74, 75. 

Semiahmoo  bay,  IF.  T.  Hydrography,  117. 

Sengteller,  A,  Occupation  in  engraving  division,  164. 

Seward,  Lieut.  A,  H.,  U.  S.  A.  Triangulaiion  of  Hudson  river, 
65  ;  of  Florida  reefs  and  keys  to  Cape  Sable,  83, 

Shag  Rock,  (San  Francisco  bay,  Cal.,)  335. 

Sheepscot  river.  Me.  Topography,  47  ;  hydrography,  48,49. 

Shelter  cove.  Cal.,  362. 

Shoals,  (in  Canal  de  Haro,  W.  T.,)  430. 

Shoalwaier  bay,  W.  T.,  402-405. 

Sierra  de  Santa  Luda,  Cal.,  324. 

Simpson,  Capt.  J.U.,  V.  S.  Topographical  Engineers,  Triangula- 
tion  across  Florida  peninsula,  81 ;  notice  of  services,  41. 

Sipe,  E.  Occupation  in  engraving  division,  165. 

Sir  Francis  Drake's  bag,  ChZ.,354,  355, 

Sketches,  (C.S.)  List  accompan3ring  report,  11,12;  drawn  or 
in  progress,  162, 163  ;  engraved  or  in  progress,  166, 167  ; 
full  list,  168-174  ;  plates  electro tjrped,  175,  176;  impres¬ 
sions  printed,  182-184  ;  copies  distributed,  177-180. 

Skiddaway  island,  Oa,  Topographical  features,  223. 

Smith,  Capt.  M.  L.,  V.  S.  Topographical  Engineers.  Triangulation 
across  Florida  peninsula,  81 ;  charge  of  Ck)a6t  Survey 
Office,  118, 166. 

Smith's  island,  (Rosario  strait,  W.  T.,)  429. 

Smith's  river,  Cal.,  373. 

Snow,  C.  B,  Charge  of  library  and  archives,  120, 156. 

Sooke  inlet,  (Vancouver's  island,)  424. 

Sounding  apparatus.  Remarks,  39  ;  description,  247,  248. 

South  S^ivtee  river,  S.  C,  Triangulation,  70. 

Special  report  {if  Superintendent. )  List  of  accompany  ing  pai^ers, 
274. 

Special  surveys,  28. 

Slaiisiicsoi  C.  S.  field  and  office  work,  28,  29, 139-141. 

St.  Catharine's  sound,  Ga.  Triangulation,  71. 

SteUacoom,  W.  T.,  450. 

St.  George's  hay.  Cal.,  372. 

St.  George's  sound,  Fla.  Triangulation,  91,  92  ;  topography, 
94,95;  hydrography  and  special  developments,  96,97, 
152-164,462,463. 

Si.  Helena  sound,  S,  C.  Topography,  74,  75. 
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K.  M.  Services  in  Section  VT,  81. 

Siorkt,  W.  D.  Occupation  in  computing  division,  159. 

Strail  Fiica^  W,  7!,  414—418. 

Stma,  A  Occupation  in  drawing  division,  10 1. 

Strawberry  hay,  W.T.,  432. 

SueiaidmU,  W.  T.,  434. 

Mtwm,  Sub-AmiUmt  J.  A.  Triangulation  across  Florida 
peniusula,  81. 

Sunken  ledge,  (Boston  harbor.)  Buoy  recommended  for  sand- 
8pit,41,I49. 

T. 

Table Bbiff,  (Humboldt  bay,  Cal.,)  365. 

Table  mmUam,  Oal.,  355. 

Tatonkitlaad,  W.T,,  412. 

Tdegraph,  Application  for  determining  longitude,  43;  Albany 
and  New  York,  53,54  ;  Mobile  and  New  Orleans,  98, 99. 
Tdegraph  Hill,  (San  Frandsco  bay.  Cal.,)  334,  335. 

Tenyile,  LieiU.  Oomg.  W.O.^U.  8>  N.  Hydrography  of  entrance 
to  Casco  bay,  Me,  49, 460  ;  examinations  of  Salem  harbor, 
Mass.,  61,52 ;  of  Sunken  Ledge,  Boston  harbor,  52,  149  ; 
of  Luddington  Bocks,  57,  68,  149,  150  ;  hydrography  of 
Florida  reef,  87,  462  ;  counter  current  noticed  in  Gulf 
Stream,  89. 

Thnif,  lAeuL  W,  R.,  U.  S,  A.,  41, 84. 

Thmpm,  A.  W.  Services  in  Section  I,  44  ;  in  Section  VII, 
92. 

Thmpm,  W.  A.  Occupation  in  engraving  division,  165. 
Throg’iNedc,  (N.  Y.  harbor.)  Character  of  currents,  205, 
Throop,  J,  F.  V.  Occupation  in  engraving  division,  164. 
TidmoftRoek,  0.7., 376. 

Tidd  dwiaon.  Summary  of  occupation,  118 ;  report  on  office- 
work,  156, 159, 160  ;  on  field-work,  208,  209, 

TedbaU,  LieuL  J,  C.,  U.  S,  A.  Charge  of  drawing  division, 
118,160,161, 

7uia,  Positions  of  gauges,  121-130  ;  observations  at  Charles¬ 
town  navy  yard,  Mass.,  52  ;  New  York  harbor,  36-38, 59, 
197-203  ;  Washington  navy  yard  and  Old  Point  Comfort, 
63;  Charleston,  S.  C.,  80;  Fort  Clinch,  Cape  Florida,  Indian 
key,  Key  West,  Tortugas,  Charlotte  harbor,  Tampa,  and 
Cedar  keys,  88 ;  Pensacola,  97  ;  San  Diego,  San  Francisco, 
and  Astoria,  116;  other  stations  in  San  Francisco  bay,  115; 
Gulf  of  Qeoigia,  W.  T.,  116  ;  Thbla  for  the  use  of  naviga- 
tore,  275-297 ;  apparatus  for  measuring  rise  and  fall,  248 ; 
co-tidal  lines  of  an  enclosed  sea,  210-213. 

TSghman,  J.  L»  Services  in  Section  VII,  94. 

Tillamook  hay,  0.7,385,386. 

Tmalea  bay,  Cal  Triangulation,  111  ;  general  description, 
358. 

Tongue  Poini,  (near  Columbia  river  entrance,)  399. 

Topography.  Sites  of  work,  121-130 ;  shores  of  Sheepscot 
river, Me., 47 ;  Kennebec  river.  Me.,  47  ;  Portland  harbor, 
47,48;  between  Scituate  and  Plymouth,  Mf^.,  48;  north¬ 
ern  shore  of  Long  Island,  N.  Y.  harbor,  and  Newark  bay, 
7^- J.,  66,  66 ;  Bondout  and  Esopus  creeks,  Hudson  nver, 
55;  Chincoteagne  island,  Va.,  60,  61 ;  Mobjack  bay  and 
York  river,  Va.,  61,  62;  lUchmond,  Va.,  62;  between 
Cape  Heniy  and  Currituck,  N.  C.,  65  ;  coast  of  North 
Carolina  above  Cape  Fear,  66  ;  Cape  Fear  entrances,  72, 
151 ;  coast  of  North  Carolina  near  Bacon’s  inlet,  69,  70  ; 


Winyah  bay  and  Georgetown  harbor,  S.  0.,  72  ;  Charleston 
harbor,  8.  C.,  73,  74  ;  Morris’  island  and  Folly  island, 
S.  C. ,  74 ;  St.  Helena  sound,  S,  C. ,  75 ;  Ossabaw  sound,  Ga., 
75,222-224;  Sapelo  sound  and  river,  Ga.,  76  ;  Brunswick 
harbor,  Ga.,  76,  77  ;  coast  of  Florida  below  St.  John’s 
river,  84 ;  Florida  keys,  85  ;  approaches  to  Charlotte 
harbor,  Fla.,  86  ;  Crystal  bay,  Fla.,  93,  94;  St.  George’s 
sound,  Fla.,  94,  95;  Pensacola  and  Escambia  bays,  Fla., 
95;  between  Lake  Borgne  and  Lake  Pontchar train,  La., 
105  ;  Lavaca  bay,  Tex.,  108,  109  ;  reconnaissance  below 
Matagorda  entrance,  Tex.,  107,  108  ;  Point  Duma,  Cal., 
113  ;  Gulf  of  Georgia,  W.  T.,  116. 

Topsail  sound,  N.  C,  Topography,  65. 

Torrey,  (surveying  shooner.)  Section  VI,  83. 

Treofury  Department.  Call  for  special  report,  17  ;  remarks  of 
Secretary  in  1851, 18, 19. 

Trenchard,  Lieut,  Comg.  S.  D. ,  V.  S.  iV ,  49. 

Trial  islands,  (west  coast  of  British  America,)  426. 

Triangulation.  Sites  of  work,  121-130 ;  coast  of  Maine  east¬ 
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ERRATA 

In  Coast  Survey  Report  for  1857. 

Page  111 :  line  15,  for  1889  read  18  aq.  m. 

Page  226 :  Lines  19  and  29,  for  Lynn  read  Lyme. 

Page  272  :  Line  37,  for  40°  56'  06".88  read  40°  56'  06".38. 

Page  272  :  Line  8  from  bottom,  for  40^  51'  09".44  read  40^  5r  07'. 44. 


In  Coast  Survey  Report  for  1858. 

Page  193 :  Line  10,  for  '‘a,”  read 

Page  193  :  line  10  from  bottom,  for  **  a,"  read  ** 

Page  235  :  Line  13,  strike  out  ** 

Page  359  ;  Line  20,  for  10". 3  read  20". 4. 

Page  369 :  line  21,  for  29"  read  28".8. 

Page  381 :  line  13  from  bottom,  for  45'.3  read  45'^3. 

Page  429  :  Line  3,  for  123^  14  read  123°  14'. 

Page  442  :  line  9,  for  25'^6  read  25".  8. 
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REPORT. 


Supebintbndbnt’s  Office,  Cheshibb,  Conn., 

October  28,  1858. 

Sir  :  In  compliance  with  the  law  of  1853,  and  the  regulations  of  the  Treasury  Department,  I 
have  the  honor  to  submit  my  annual  report  for  1858,  showing  the  work  done  in  the  survey  of 
the  coast,  between  November  1,  1857,  and  the  same  date  of  the  present  year. 

As  usual  the  survey  has  been  inp  regress  in  the  field,  afloat,  or  in  the  office-work,  of  all  the 
maritime  States  and  Territories  of  the  United  States  in  which  it  is  not  essentially  completed. 
The  scale  of  the  work  or  rate  of  progress  is  determined  by  the  amount  of  appropriations.  The 
means  for  the  work  now  reported  upon  were  derived  from  eight  months  of  the  appropriations 
for  1857-58,  and  four  months  of  those  of  1858~  59.  The  available  means  from  different 
sources  for  this  latter  fiscal  year  were,  as  will  be  shown  presently,  ninety  thousand  dollars  less 
than  for  the  former. 

Retaining,  as  convenient,  the  form  given  to  my  recent  reports,  the  three  divisions  will  be — 
the  introduction,  the  description  of  operations,  and  the  appendix. 

I.  The  introduction  gives  a  general  account  of  the  progress  of  the  survey,  with  brief  discus¬ 
sions  of  the  leading  features,  the  estimated  progress  for  the  next  fiscal  year,  and  the  means 
necessary  to  secure  it.  The  scale  of  progress  and  estimate  is  brought  to  that  of  the  appropri¬ 
ations  for  the  present  fiscal  year, 

n,  The  operations  are  referred  to  in  geographical  order,  beginning  at  the  northeastern 
boundary  on  the  Atlantic  and  proceeding  southward,  and  along  the  coast  of  the  Gulf  of  Mexico 
to  the  boundary ;  then  passing  to  the  Pacific,  at  the  southern  boundary,  and  going  northward. 
The  coast  is  divided  into  Sections,  and  the  work  in  each  is  described  in  one  chapter,  preceded 
by  a  short  introduction,  and  giving  the  statistics,  details  of  work  done,  remarks  by  the  survey¬ 
ing  officers,  and  the  like.  In  this  part  of  the  report  the  name  of  each  officer  of  the  survey 
appears  in  connection  with  the  work  for  which  he  is  responsible,  and  to  the  credit  of  which  he 
is  entitled. 

ni.  The  Appendix  contains  matter  useful  to  the  navigator  and  commercial  man,  and  to  the 
surveyor,  with  lists  and  more  dotted  information  on  certain  points  than  is  given  in  the  body 
of  the  report.  It  is  subdivided  as  follows,  for  convenience  of  reference  ;  1.  Fidd^  o^ice,  owd 
hdrogrofhic  details,  given  in  general  lists,  showing  the  distribution  of  the  Coast  Survey  parties; 
the  names  of  army  and  navy  officers,  and  the  dates  of  their  detail  for  and  detachment  firom 
the  Work ;  information  communicated  from  the  archives ;  8tati8tic8  of  field  and  office- work ; 
detached  eurveys  made  on  the  Western  Coast ;  developments  and  discoveries  in  the  regular 
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progresB  of  the  hydrography  ;  tidal  data,  and  the  reports  of  the  different  divisions  of  the  office. 
2.  SpedcA  operations  arid  scmdific  discussions  relative  to  latitudes,  longitudes,  astronomical  and 
geodetic  methods,  magnetism,  tides,  and  currents ;  the  mathematical  and  physical  questions 
embraced  in  the  scope  of  the  survey.  3.  Local  surveys,  including  reports  on  the  survey  of 
special  localities,  their  features,  topographical  and  hydrographic,  and  their  resources.  4.  Mis- 
cdlaneous,  sdenlijic,  and  nautical  mailers,  including  methods  and  instruments  used  in  the  survey, 
and  memoirs  relating  to  it,  sailing  directions,  and  the  like.  5.  Lighl-house  rmtters. 

A  table  of  contents  and  an  alphabetical  index  precede  the  report. 

In  section  4  of  the  Appendix  of  this  year  are  given  two  especially  interesting  papers — one  a 
Directory  for  the  Western  Coast  of  the  United  States,  (No.  44,)  and  the  other  (No.  40)  a  notice 
of  the  progress  and  cost  of  foreign  surveys. 

The  first  part  of  the  introduction  refers  to  the  progress  of  the  survey  and  estimates  j  the  last 
to  remarks  on  the  operations. 

GEOGRAPHICAL  SECnONS-ESTDlATES  OF  PROGRESS  AND  OOHPLimON. 

Having  gone  very  fully  into  the  estimate  of  completion  in  my  report  of  last  year,  I  refer  to 
it  to  avoid  repetition  now.  The  sections  on  the  Atlantic  and  Gulf  coast  were  in  different  stages 
from  entire  completion,  viz ;  Section  n ;  three-fourths  of  Section  HI ;  more  than  half  of 
Sections  1  and  IV  ;  nearly  half  of  Section  V ;  between  one-half  and  one-third  of  Section  VIII ; 
more  than  a  third  of  Section  IX  ;  one-fourth  of  Section  VI ;  between  one-fifth  and  one-sixth  of 
Section  VII.  The  Atlantic  coast  was  estimated  as  two-thirds  done,  and  the  Gulf  coast  as  one- 
third.  At  the  rate  of  appropriation  it  was  estimated  that  the  entire  Atlantic  and  Gulf  coasts 
might  be  essentially  completed  in  from  ten  to  twelve  years.  Where  the  conclusions  were 
uncertain  in  regard  to  any  particular  section,  as,  for  example,  in  reference  to  Sections  VI  and 
Vn,  the  doubt  was  expressed.  These  estimates  are  reviewed  from  year  to  year,  under  the 
light  of  new  results  and  new  circumstances.  The  rate  of  progress  now  reported  is  nearly  the 
same  as  then,  one-third  only  of  the  fiscal  year,  with  the  diminished  appropriation  entering  into 
the  account,  given  in  this  report. 

The  geographical  sections  are  as  follows: 

Section  I.  From  Fassarnaquoddy  hay  to  Point  Judith,  including  the  coast  of  Maine,  New  Hemp- 
shire,  Massaehuselts,  and  Rhode  Island. 

Section  IT.  From  Point  Judith  to  Cape  Henlopen,  including  the  coast  <f  Connecticut,  New  York, 
New  Jersey,  Pennsylvania,  and  part  of  Ddaware. 

Section  III.  From  Cape  Henlopen  to  Cape  Henry,  including  the  coast  <f  part  (f  Ddaware, 
Maryland,  and  part  of  Virginia. 

Section  IV.  From  Cape  Henry  to  Cape  Fear,  indvding  part  of  the  coast  cf  Virginia  and  North 
Oardina. 

Section  V.  From  Cape  Fear  to  St.  Mary^s  river,  induding  part  (f  the  coast  of  North  CarcUna 
and  the  coast  of  South  Cardina  and  Georgia. 

Section  VI.  From  St.  Marfs  river  to  St.  Josephus  hay,  induding  the  eastern  amd  part  <f  the 
western  coast  <f  Florida,  and  the  Florida  reefs  and  keys. 

Section  Vn.  From  St.  Josephs  hay  to  Mobile  hay,  ind/uding  part  <f  the  coast  of  Florida,  and 
the  coast  of  Alabama. 
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Section  VUUL*  From  Mobile  bay  to  VermiUon  hay^  induding  the  coast  of  MUesissippij  cmdpart  of 
ImiAom, 

Section  IX,  From  Vermilion  hay  to  the  southroestern  boundary,  indvding  part  of  the  coast  of 
Lmsiana,  and  the  coast  of  Texas. 

Section  X,  From  San  Diego  to  the /(yrty-seoond  parcdld,  induding  the  coast  <f  Calif ornAa. 

Section  XI.  From  theforty-eecond  to  the  forty-ninth  parallel,  induding  the  coast  (f  Oregon  and 
Washington  Territories. 


general  statement  of  progress. 

By  a  reference  to  Sketch  map  No.  40,  the  following  condensed  statement  of  progress  will  be 
rendered  intelligible.  The  survey  was  last  year  reported  as  more  than  half  done  on  the 
Atlantic  and  Qnlf  coast,  and  advancing  at  a  rate  which  would  insure  its  essential  completion 
in  from  ten  to  twelve  years.  A  steady  persistence  in  the  plan  of  operations  marked  out,  and 
in  the  amount  of  means  furnished,  is  all  that  is  required  to  bring  about  this  result.  If  the 
plan  should  be  disorganized,  or  the  means  be  necessarily  reduced,  all  responsibility  on  my  part 
for  the  results  must,  of  coarse,  cease.  It  is  not  an  easy  thing  to  accomplish,  and  requires  all 
the  aid  and  co-operation  which  the  work  has  been  so  fortunate  in  finding  in  past  years.  An 
economy  of  some  eighteen  per  cent,  has  resulted  from  the  enlargement  of  the  scale  of  opera¬ 
tions,  as  ahown  between  1846  and  1855. 

The  triangulation  of  the  Atlantic  coast  is  continuous  from  within  forty  miles  of  the  north¬ 
eastern  boundary  of  the  United  States  to  ShaUotte  inlet,  ten  miles  above  the  southern  boundary 
of  North  Carolina.  A  glance  at  Sketch  No.  40,  will  show  what  a  large  portion  of  the  Atlantic 
coast  is  embraced  within  these  limits.  With  an  interval  on  the  coast  of  North  and  South 
Carolina  of  seventy  miles,  the  triangulation  extends  unbroken  to  Sapelo  entrance  on  the  coast 
of  Georgia.  Three  seasons  more  will  probably  connect  the  triangulations  on  the  coast  of 
Georgia,  which  were  commenced  at  the  various  entrances,  so  as  to  furnish  preliminary  charts 
of  them  without  delay.  Two  parties  wiU  work,  filling  up  the  interval  between  the  St.  Mary’s 
and  St,  John’s  rivers,  and  that  between  Diego  Plains  and  Cape  Florida,  one  passing  southward 
and  the  other  northward.  The  triangulation  of  the  Florida  keys  and  reef  is  continuous  along 
a  line  of  a  hundred  and  seventy  miles  from  Cape  Florida  to  the  Marquesas,  and  two  or  three 
wasoDs  more  will  connect  the  whole  southern  part  of  the  main  with  the  keys.  The  triangulation 
of  Charlotte  harbor  has  been  commenced.  The  coast  series  on  the  western  coast  of  Florida 
extends  from  Homosassa  river  to  beyond  Cedar  Keys;  over  Ocilla  river  entrance  and  St. 
Mark’s  harbor;  from  Southwest  Cape,  east  of  Apalachicola,  through  St.  George’s  Sound  to 
Indian  Pass;  ovelr  St.  Andrew’s  bay,  and  Pensacola  harbor  and  approaches;  from  Mobile  bay, 
which  it  covers,  along  the  coast  of  Alabama,  Mississippi,  and  Louisiana,  to  the  lower  part  of 
Chandeleur  Sound,  and  through  lakes  Borgne  and  Ponchartrain  to  New  Orleans;  over  the 
months  of  the  Mississippi,  Isle  Demidre,  and  Caillou  bay,  Atchafalaya  and  C6te  Blanche  bays. 
On  the  coast  of  Texas— over  Galveston  and  East  and  West  bays,  and  the  coast  to  include 
Matagorda  bay  and  entrance.  A  minute  reconnaissance  has  been  pushed  forward  to  cover  half 
of  the  remaining  part  of  the  coast;  and  the  triwagulation  extends  over  the  entrance  of  the  Rio 
Grande. 

Every  harbor  of  importance  in  Galifomia  and  Oregon,  and  many  in  Washington  Territory, 


Digitized  by 


4 


BEPOer  OF  THE  SnPBaEtnfTENDENT  OF 


have  been  surveyed;  and  the  general  coast  triangulations,  and  those  of  Washington  Sound,  the 
Straits  of  Haro  and  Kosario,  and  of  Puget^  s  Sound  and  its  dependencies  are  well  advanced. 
These  triangulations  rest  upon  fifty-four  base  lines — ten  principal  and  forty-four  preliminary. 

The  topography  of  the  immediate  shores  is  based  upon  the  triangulations,  and  the  hydro¬ 
graphy  uses  the  shore  lines  and  triangle  points  in  its  determinations. 

The  latitudes  and  longitudes  of  the  principal  headlands,  capes,  &c.,  are  determined,  and  the 
direction  (azimuth)  of  the  principal  triangle  sides.  The  work  is  thus,  as  required  by  law,  a 
geodetic  work.  The  determinations  of  longitude  by  telegraph  have  greatly  added  to  the 
accuracy  of  the  survey.  The  older  methods  of  determining  the  longitudes  of  points  by 
astronomical  observations  and  the  transportation  of  chronometers  have  been  carried  out  so  as 
to  comply  with  the  law  requiring  the  longitudes  of  important  points  in  the  survey  to  be  deter¬ 
mined  from  the  well  established  European  observatories.  Preparations  have  been  made  from 
year  to  year  for  carrying  forward  the  longitude  points,  to  connect  by  telegraph  with  Europe 
at  the  earliest  practicable  period.  Calais,  in  Maine,  and  New  Orleans,  in  Louisiana,  are  now 
connected  by  a  chain  of  telegraphic  longitudes,  including  in  its  links  Bangor,  Me.;  Cambridge, 
Mass.;  New  York;  Philadelphia;  Washington,  D.  C.;  Petersburg,  Va.;  Raleigh  and  Wilming¬ 
ton,  N.  C.;  Columbia,  S.  C.;  Macon,  Gk.;  Montgomery  and  Mobile,  Ala. 

The  “American  method^'  of  longitudes  will  bear  favorable  comparison,  it  is  believed,  with 
any  other  yet  devised.  It  requires  only  the  telegraphic  connection  with  Europe  to  make  its 
application  to  the  first  meridian  of  the  survey  complete. 

The  numerous  triangulation  stations  are  connected  for  longitudes  with  the  coast  points 
named,  and  Charleston  and  Savannah  are  connected  with  the  series. 

The  hydrography  has  closely  followed  the  triangulation  and  topography,  preliminary  trian¬ 
gulation  being  employed  when  waiting  for  the  completion  of  the  main  work  would  have  too 
long  delayed  the  soundings. 

The  most  dangerous  parts  of  the  coast,  and  those  offering  special  facilities  for  navigation  and 
commerce,  have  been  the  first  to  claim  the  attention  of  the  survey.  The  method  of  separate 
bases  and  sections  spread  along  the  coast  has  permitted  this.  The  closing  of  the  work  of  one 
base  upon  another  proves  the  work,  and  makes  a  connected  system  of  the  whole.  The  survey 
thus  loses  the  rigidity  which  would  confine  it  to  continuous  progress,  and  merely  requires 
steadiness  of  execution,  after  the  plan  is  once  conceived,  to  bring  it  to  a  successful  close. 

The  in-shore  hydrography  is  nearly  continuous  from  Cape  Neddick,  in  Maine,  to  Ocracoke, 
in  North  Carolina,  and  the  off-shore  work  embraces  a  very  large  area,  including  important 
localities,  from  the  coast  of  New  Hampshire  to  the  upper  limit  of  Florida,  and  in  the  Gulf  of 
Mexico.  The  principal  harbors  on  the  Atlantic,  south  of  the  coast  of  Maine,  including  Port¬ 
land  harbor  and  other  minor  ones  in  that  State,  have  been  surveyed.  There  is  a  survey  or 
hydrographic  reconnaissance  of  more  than  three-fourths  of  the  principal  harbors  on  the  Gulf 
of  Mexico. 

The  report  of  last  year  gave  a  detail  of  the  progress  of  the  hydrography,  and  important 
additions  in  Maine,  New  Hampshire,  Massachusetts,  Maryland,  North  Carolina,  South  Carolina, 
Georgia,  Florida,  Louisiana,  and  California,  have  been  made  since.  The  coasts  of  New  York, 
New  Jersey,  Delaware,  Alabama,  and  Mississippi  have  been  almost  entirely  completed. 

The  charts  are  regularly  kept  up  with  the  work  in  the  field  and  afloat.  The  amount  of  the 
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appropriation  determineB  tke  progress  of  the  survey,  and  the  operations  are  directed  according 
to  the  plan  snbmitted  with  the  estimates  of  appropriation.  The  directions  are  submitted  to 
the  Secretary  of  the  Treasury  by  the  Superintendent,  and,  on  receiving  his  approval,  are  carried 
ont  by  inatructions  from  the  Superintendent  to  the  assistants  and  others  employed  in  the  survey. 

The  work  executed  is  delivered  to  the  oflSce,  where  the  second  computations  are  made,  and 
the  field  maps  reduced  according  to  the  scales  suited  to  publication.  The  great  effort  has  been 
to  bring  np  the  back  work,  and  then  to  keep  the  computations,  drawing,  and  engraving  up 
with  the  field  work.  We  are  so  near  this  point  that  there  is  a  steady  gain  on  the  back  work 
every  year.  The  computing  has  overtaken  it,  and  the  drawing  is  not  much  behind.  The 
engraving  division  has  been  considerably  increased  within  two  years  in  reference  to  this  object, 
and  is  gaining.  No  important  map  or  chart  lies  unused  in  the  archives,  but  is  immediately 
bronght  into  requisition.  To  systematize  the  publications  as  early  as  a  tolerably  correct  coast 
line  conld  be  had  several  series  for  maps  and  charts  were  planned,  more  particular  reference 
to  which  will  be  made  under  a  special  head. 

Charts  of  two  hundred  and  eighty -six  harbors,  inlets,  shoals,  sounds,  bays,  features  of  the 
coast,  etc.,  have  been  drawn,  engraved,  and  published.  The  annual  report  of  the  survey 
contains,  usually,  about  seventy  charts  and  sketches  showing  the  progress  of  the  work,  and 
diffusing  important  geographical  and  nautical  information.  Of  the  report  of  last  year  Congress 
ordered  the  publication  of  eleven  thousand  two  hundred  extra  copies,  namely  :  six  thousand 
two  hundred  by  the  Senate  and  five  thousand  by  the  House  of  Representatives.  Of  these, 
eight  thousand  copies  are  to  be  distributed  from  the  Coast  Survey  OflSce.  The  details  of  dis¬ 
tribution,  from  approved  lists,  devolve  upon  the  Assistant  in  charge  of  the  oflSce,  who  has  been 
given  the  franking  privilege,  by  legislation,  in  order  to  enable  him  to  fulfil  it. 

My  report  of  this  year  contains  a  most  valuable  contribution  for  the  interests  of  commerce 
and  navigation  on  our  western  coast  in  a  Directory,  containing  notices  of  all  the  principal 
harbors,  sailing  directions  for  entering  them,  and  for  the  coast  generally,  with  lists  of  dangers, 
aids  to  navigation,  and  the  like.  Further  reference  to  it  will  be  made  elsewhere  in  this  intro¬ 
duction. 

I  have  combined  also  with  this,  portions  of  a  special  report  made  last  year  to  the  Treasury 
Department,  showing  the  progress  of  the  work  in  different  years  and  the  comparison  of  its  cost 
and  duration  with  those  of  other  surveys. 

All  experience  has  shown  that  one  of  the  most  expensive  as  well  as  tedious  modes  of  eflfecting 
the  survey  of  the  coast  of  a  country  is  to  entrust  it  to  a  branch  of  government  organized  for 
some  other  purpose,  and  merely  pursuing  that  work  as  an  incident  of  its  service,  having  no 
special  interest  in  driving  the  work  to  completion,  nor  in  economy  of  expenditures,  because 
existing  independently  of  the  work  and  deriving  existence  and  consequence  and  certain  remu¬ 
neration  from  other  wants  of  the  government.  The  Coast  Survey  organization  is  essentially  a 
temporary  one,  and  all  its  parts  are  planned  with  reference  to  executing  a  special  work  and 
then  ceasing  to  exist.  The  work  being  once  determined  upon,  and  the  rate  of  progress  which 
the  income  of  the  government  renders  desirable  being  established,  the  time  of  completion 
becomes  calculable.  It  is  true  existing  maps  aflforded,  originally,  very  imperfect  data,  and  in 
®any  cases  altogether  deceptive  ones;  but  then  year  by  year  this  is  remedied,  as  the  data  are 
more  and  more  derived  from  the  survey  itself.  During  the  progress  of  the  survey  the  coast  is 
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divisible  into  two  parts:  that  subject  to  change  and  that  not  so.  The  changing  portions  are 
comparatively  small  in  extent.  The  land  work  being  the  most  elaborate,  and  therefore  the 
most  expensive  part  of  a  geodetic  survey,  by  preserving  a  sufficient  number  of  stations  for 
reference  it  becomes  essentially  a  permanent  result.  If  some  of  the  stations  are  lost  it  is  a 
matter  of  little  import,  as  from  those  which  remain  the  old  ones  may  be  replaced,  or  new  ones 
may  be  established.  Too  much  care  cannot  be  taken  to  preserve  enough  points.  When  this  is 
done  thoroughly,  all  changes  of  the  coast  are  easily  mapped.  The  geodetic  survey  does  not 
require  renewal  at  all.  Small  triangidations  take  the  place  of  large  ones.  The  shore  lines  are 
easily  traced.  The  hydrography  is  readily  repeated.  The  expense  of  these  partial  surveys, 
after  the  main  work  is  done,  is  insignificant.  A  comparatively  smsdl  organization  will  secure 
that  all  the  requirements  of  commerce  and  navigation  are  fulfilled.  As  an  incident  to  this 
temporary  organization  is  the  possibility  of  promotion  by  merit,  which  is  one  of  the  cardinal 
features  of  the  work,  and  to  which  it  owes  much  of  its  progress. 

PROGRESS  DURING  THE  YEAR  1857-*58. 

The  general  distribution  of  the  parties  along  the  coast  and  the  progress  of  the  work  of  each 
one  are  given  in  a  tabular  form  in  the  Appendix  No.  1,  the  table,  with  the  progress  sketch 
maps  of  the  coast  accompanying  the  report,  and  marked  Nos.  1,  2,  7,  8,  10,  14,  16,  17,  19,  22, 
24,  29,  30,  and  33,  showing  in  detail  the  limits  of  each  operation.  The  progress  to  about 
November  1,  1858,  has  been  as  follows: 

Section  I.  Coast  of  Maine^  New  Hampshire,  Massachusetts,  and  Rhode  Island. — (Sketches  A 
and  A  bis.  Nos.  1  and  2.) — ^The  primary  triangulation  has  included  Humpback  Mountain,  in 
Hancock  county,  Maine,  and  three  stations  only  remain  to  complete  it  to  the  boundary  of  the 
United  States.  A  reconnaissance  has  been  made  for  continuing  this  work.  Observations  for 
latitude  and  azimuth  and  for  the  magnetic  elements  were  made  at  the  same  station.  The 
secondary  triangulation  of  Penobscot  bay  has  been  commenced  at  the  entrance.  The  secondary 
triangulation  of  the  Kennebec  has  been  carried  eastward  to  Muscongus  bay.  The  topography 
of  the  Kennebec  and  east  to  Wiscasset  harbor  and  its  approaches  has  been  nearly  completed. 
That  of  Casco  bay  has  advanced  eastward,  and  the  details  of  the  city  of  Portland  have  been 
mapped.  That  of  the  vicinity  of  Plymouth  has  been  extended  northward  to  fill  up  the  vacancy 
on  the  western  shore  of  Massachusetts  bay.  The  hydrography  of  the  Kennebec  river  to  above 
Bath,  Me.,  of  the  Sheepscot,  and  of  Wiscasset  harbor  and  its  approaches,  has  been  completed. 
That  of  Casco  bay  has  been  extended,  connecting  with  the  former  work.  That  of  the  southern 
part  of  the  coast  of  Maine,  of  the  coast  of  New  Hampshire,  and  the  northern  part  of  the  coast 
of  Massachusetts,  has  been  in  progress.  A  rock,  the  position  of  which  was  unknown,  has 
been  determined  off  the  entrance  to  Portsmouth  harbor,  N.  H.  Revision  work  has  been  done 
in  the  harbors  of  Salem,  Lynn,  and  Boston.  Additional  lines  have  been  run  towards  George^  s 
bank,  off  the  coast  of  Massachusetts.  The  tidal  observations  at  Boston  have  been  continued, 
and  experiments  with  a  new  tide-gauge  for  deep-sea  work  have  been  made.  The  following 
maps  and  charts  have  been  drawn  this  year:  Rockport  harbor  and  a  sketch  of  the  Bpping 
Plains  base.  Me.  The  following  have  been  in  progress:  finished  maps  from  Portsmouth,  N.  H., 
to  Cape  Ann,  Mass.;  from  Cape  Ann  to  Scituate;  from  Scituate  to  Nausett,  (Cape  Cod;)  the 
preliminary  chart  from  Cape  Neddick,  Me.,  to  Scituate,  Mass. ;  and  a  general  coast  chart  from 
Cape  Ann,  Mass.,  to  Point  Judith,  R.  1. 
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The  engraving  of  the  following  has  been  completed:  preliminary  chart  from  Plymouth, 
Mass.,  to  Sanghkonnet  river,  B.  L,  and  harbor  charts  of  Annis  Sqnam  and  Ipswich,  Wood^s 
Hole,  and  Bass  river,  Mass.  Progress  has  been  mstde  on  the  preliminary  chart  from  Portland, 
Me.,  to  Race  Point,  Mass. ;  on  the  finished  maps  from  Monomoy  to  Mnskeget,  Mass. ;  and  from 
Mnskeget  to  New  Bedford,  Mass.  The  preliminary  chart  of  Kennebec  river  and  sketch  of 
Epping  base,  for  the  annual  report,  were  engraved  on  stone  under  the  direction  of  the  Super¬ 
intendent  of  the  Public  Printing. 

Section  H.  Coast  of  C(mneclicnd^  New  Tork^  New  Jersey^  Peansylvania^  and  part  of  Ddaware. 
(Sketch  By  No.  1.) — ^The  difference  of  longitude  between  the  station  point  near  the  Dudley 
observatory,  at  Albany,  and  the  station  point  at  Mr.  Eutherford^s  observatory,  New  York 
City,  has  been  determined  by  telegraph,  closing  in  thus  the  triangulation  of  the  Hudson. 
The  magnetic  elements  were  observed  at  the  first  named  point,  and  observations  were  made 
for  latitude  at  the  last. 

The  triangulation  of  the  Hudson  river  has  been  extended  from  above  Bondout  northward  to 
the  city  of  Hudson.  The  topography  of  the  shores  of  the  Hudson  near  New  York  and  of  the 
harbor  of  New  York  has  been  continued  from  the  limits  of  last  season.  Some  hydrography  of 
revision  has  been  executed  in  the  Hudson.  Tidal  observations  have  been  continued  at  New 
York.  The  levelings  for  the  plane  of  reference  of  the  Hudson  have  been  repeated.  Additional 
observations  of  tides  and  currents  have  been  made  east  of  Hell  Gate  and  in  New  York  harbor, 
the  latter  with  especial  reference  to  the  currents  below  the  surface. 

Diagrams  and  sketches,  showing  the  current  stations  and  results  of  the  observations  of  tides 
and  currents  in  New  York  harbor  entrance  and  in  Sandy  Hook  bay,  have  been  drawn  and 
engraved,  and  the  finished  map  of  New  York  harbor  has  been  in  progress.  A  preliminary 
form  has  been  given  to  this  map  for  the  report,  and  it  has  been  engraved  on  stone  under  the 
direction  of  the  Superintendent  of  the  Public  Printing. 

Section  IH.  Coast  of  Ddawarcy  Marylandy  and  part  cf  Virginia. — (Sketch  (7,  No.  %.) — ^The 
triangulation  of  the  Patuxent  river,  Md.,  has  been  completed  to  near  Nottingham.  That  of 
the  Potomac  has  been  carried  from  the  entrance  to  Piney  Point,  connecting  it  with  the  triangu¬ 
lation  of  the  Chesapeake,  and  has  been  extended  also  below  the  primary  lines  near  Washington, 
D.  C.  The  topography  of  Chincoteague  island,  in  the  vicinity  and  south  of  the  boundary  line 
between  Maryland  and  Virginia,  has  been  completed.  That  of  the  city  of  Bichmond  and  of 
the  shores  of  York  river,  Va.,  has  been  completed.  The  hydrography  has  been  finished  in 
Pishing  bay,  Nanticoke  and  Wicomico  rivers,  and  in  Monic  bay,  at  the  head  of  Tangier  sound. 
The  tidal  observations  at  Old  Point  Comfort  have  been  continued. 

The  following  drawings  have  been  made:  Chesapeake  bay,  from  the  Magothy  to  Hudson 
river,  Maryland,  and  York  river,  Virginia,  from  the  entrance  to  King’s  creek.  The  following 
are  in  progress:  Chesapeake  bay,  in  four  sheets,  from  Hudson  river,  Maryland,  to  the  Capes; 
Kappahannock  river,  two  sheets,  from  Occupacia  creek  to  the  mouth;  York  river  from  King’s 
creek  to  West  Point;  James  river  from  Bichmond  to  City  Point. 

The  engraving  of  three  sheets  of  Chesapeake  bay  from  the  head  to  the  Potomac  river  has  been 
in  progress,  and  the  maps  will  be  issued  in  a  preliminary  form.  The  engraving  of  the  map  of 
thePatapsco  has  been  continued.  Preliminary  charts  of  Hampton  Boads  and  Elizabeth  river,  and 
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of  Norfolk  harbor,  have  been  engraved  npon  stone,  under  the  direction  of  the  Snperintendent 
of  the  Public  Printing. 

Section  IV.  Pari  of  the  coast  of  Virginia  and  North  Oarclina. — (Sketch  2?,  No.  10*,^ — ^The 
combined  triangulation  and  topography  of  the  coast  of  Virginia,  between  the  head  of  Ourrituck 
sound  and  Cape  Henry,  have  been  continued.  Sites  for  bases  for  testing  the  imiall  triangula¬ 
tion  of  the  coast  of  North  Carolina  have  been  selected  between  Cape  Hatteras  and  Gape  Pear. 
The  topography  of  the  coast  between  the  same  capes  has  been  completed  by  the  work  from 
Stump  inlet  to  New  inlet,  North  Carolina.  The  shore  lines  of  the  Gs^e  Fear  entrances  have 
been  resurveyed  for  the  United  States  Commission.  The  hydrography  of  the  eastern  part  of 
Pamplico  sound,  abreast  of  Hatteras  and  south  of  Ocracoke;  the  in-shore  work  from  Beaufort 
entrance  to  below  Bogue  inlet,  and  off-shore  work  near  the  same  locality,  have  been  executed; 
and  observations  have  been  made  in  the  Gulf  Stream  in  the  same  vicinity.  Comparative  maps 
of  the  Cape  Fear  surveys  of  1853  and  1858,  and  sketches  of  Hatteras  and  Ocracoke  inlets  have 
been  drawn.  The  general  coast  chart,  No.  V.,  from  Currituck  to  Cape  Fear,  has  been  com¬ 
menced;  and  preliminary  charts.  Nos.  11  and  12,  from  Hatteras  to  Cape  Fear  have  been  in 
progress.  The  charts  of  Beaufort  harbor.  North  Carolina,  and  the  Cape  Fear  entrances,  have 
been  engraved.  Coast  chart.  No.  41,  of  the  eastern  part  of  Albemarle  sound,  and  preliminary 
chart.  No.  11,  from  Hatteras  to  Bogue  inlet,  have  been  in  progress.  The  comparative  charts 
of  the  Cape  Fear  entrances  have  been  engraved  upon  stone,  under  the  direction  of  the  Super¬ 
intendent  of  the  Public  Printing. 

Section  V.  Coast  of  N^'^^h  Carolina^  South  Gardina^  and  Georgia. — ( Sketch  No.  14.  j — The 
triangulation  of  the  iNorth  Carolina  has  been  completed  from  Lockwood^  s  Polly  to 

Shallotte  inlet,  and  the  topography  in  conjunction  with  it  to  Tubb^s  inlet,  North  Carolina.  The 
triangulation  connecting  Winy  ah  bay.  South  Carolina,  and  Charleston,  and  from  St.  Helena 
sound  to  Savannah  river,  connecting  the  Winyah  and  Savannah  preliminary  bases  and  the  main 
Edisto  base  by  secondary  work,  has  been  completed;  and  that  of  Ossabaw  and  St.  Catharine's 
sounds,  Georgia.  The  secondary  triangulation  of  this  section  gives  a  connected  chain  from 
Winyah  bay  to  Sapelo  sound.  The  topography  of  the  Cape  Fear  entrances  has  been  reviewed 
for  the  United  States  Commission;  that  of  Winyah  bay  has  been  verified;  that  of  the  changing 
parts  of  Charleston  harbor,  and  the  approaches,  repeated;  that  of  the  shores  of  St.  Helena 
sound,  continued;  that  of  Ossabaw  sound,  and  the  Ogeechee  and  Vernon  rivers,  and  the  shores 
of  the  inland  passage  from  Savannah  river  to  Ossabaw,  and  of  Sapelo  sound  and  river  to  Suther¬ 
land's  bluff  has  been  completed.  The  topography  of  Brunswick  harbor,  Turtle  river,  and  Jekyl 
island  is  essentially  complete.  The  hydrography  of  the  Cape  Pear  entrances  has  been  re-examined 
for  changes,  by  request  of  the  United  States  Commissioners.  Maffitt's  channel.  Charleston 
harbor,  has  been  resurveyed.  Off-shore  work  from  Cape  Roman  to  Fernandina  has  been 
executed;  and  the  soundings  of  Sapelo  sound  and  river  to  Sutherland's  bluff  completed.  Tidal 
observations  have  been  made  at  Charleston,  and  near  St  Mary's,  Georgia. 

The  drawing  of  the  chart  of  St.  Helena  sound  has  been  completed.  Charts  of  St.  Mary's  bar 
and  Fernandina  harbor;  of  St.  Simon's  sound  and  Brunswick  harbor;  additions  to  Charleston 
harbor,  and  of  Bull's  bay,  have  been  drawn;  and  coast  chart,  No.  52,  from  Rattlesnake  shoal  to 
St.  Helena  sound,  has  been  in  progress. 
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The  engravifig  of  prelimiBary  chart,  No.  14,  Gape  Boman  to  Tybee;  of  the  chart  of  St. 
Sbon’s  and  SnmBwick,  and  of  St.  Mary^s  and  Femandina  harbor,  hare  been  completed.  Pre- 
limmaiy  obarte  of  Bull’s  bay  and  Boman  inlet,  and  of  St.  Helena  sound,  have  been  engraved 
tpoQ  itone,  uud^  the  direction  of  the  Superintendent  of  the  Public  Printing. 

SwmOK  yi  Coad^  re^s  amd  hey$  cf  Florida. — (Sketches  jP,  Nos.  16  and  \1.) — The  triangu- 
latioD  of  the  line  across  the  head  of  the  peninsula,  from  Femandina  to  Cedar  keys,  has  been  in 
progress,  the  lines  having  been  opened  to  Trail  ridge;  that  of  the  eastern  coast  has  advanced 
from  the  St.  John’s  to  Diego  Plains;  that  connecting  the  Cape  Sable  base  with  the  triangula- 
tkm of  ths  keys^'  and  thus  with  Key  Biscayne  base  is  completed;  that  of  Charlotte  harbor  has 
been  carried.frmn  a  preliminary  base  on  Sanibel  island,  over  San  Carlos  bay  northward  to  Boca 
Qrsnde  ai^d  ^^va  Pass.  The  topography  of  the  eastern  coast  of  Florida  has  been  carried 
from  Uw  Jt.  ^hn’s  to  Diego  Plains;  that  of  the  keys  between  Key  Largo  and  Long  key, 
inchiduigyf^r  and  Lower  Matecombe,  and  several  smaller  keys,  has  been  completed,  and  the 
quarter  sections  marked  for  the  General  Land  Office;  and  progress  has  been  made  in  the  topo¬ 
graphy  of  the  entrance  to  Charlotte  harbor.  The  soundings  off  the  Florida  keys  and  reef  have 
been  extended  from  Bahia  Honda,  eastward  and  northward,  to  Key  Yacas.  A  section  of  the 
Golf  Stream  has  been  made  from  the  Tortugas  to  Havana,  and  another  from  Havana  to  Key 
West,  giving  the  depths  and  temperatures. 

A  comparative  chart  of  St.  John’s  bar,  from  the  surveys  of  1853  and  1857,  has  been  drawn, 
and  the  following  have  been  in  progress  :  two  sheets  of  the  preliminary  charts  of  the  Florida 
reefi  and  keys,  from  Virginia  key,  southward  ;  three  sheets  of  ^  chart  from  Virginia 
key  to  Newfound  harbor,  and  one  of  Key  West  and  its  approaci.  chart  of  Legar5 

anchorage  has  been  engraved,  and  progress  made  in  the  preliminary  chart  No.  19,  from  Cape 
Florida  to  Key  West. 

Section  YII.  Part  cf  the  western  coast  cf  FIotHol. — {Sketch  No.  19.) — The  triangulation 

has  been  carried  southward  to  Homosassa  point ;  that  of  St.  George’s  sound  has  been  completed 
to  Southwest  Cape  ;  that  of  the  L^oon  has  been  carried  westward  from  Pensacola  entrance  ; 
aud  that  of  Escambia  bay,  from  its  entrance  to  Live  Oak  point.  Astronomical  and  magnetic 
observations  have  been  made  at  Pensacola.  The  topography  of  the  section  has  followed  closely 
apon  each  of  these  triangnlations.  The  hydrography  has  included  the  east  and  west  passes 
into  Apalachicola,  and  the  discovery  and  development  of  a  new  channel  near  the  eastern  end 
of  Dog  island.  A  map  of  Pensacola  harbor  has  been  drawn  and  engraved  for  issue  as  a  pre- 
biniuary  dbart ;  and  a  preliminary  chart  of  Apalachicola  harbor  has  been  engraved  on  stone, 
oiider  the  direction  of  the  Superintendent  of  the  Public  Printing. 

Section  VIII.  Ooast  (f  Alabama^  Mississippi^  and  part  (f  Lomsiana. — {Sketch  H,  No.  22.) — 
Difference  of  longitude  has  been  determined  by  telegraph  between  Mobile  and  New  Orleans 
for  the  connection  of  Washington  and  New  Orleans,  and  the  magnetic  elements  have  been 
obwrved  at  the  last  named  city.  The  triangulation  at  the  Belize  has  been  approximately  con¬ 
nected  for  longitudes  by  telegraph  with  the  New  Orleans  station.  The  connection  of  New 
Orleans  with  the  Pontcfaartraiu  triangulation  has  been  completed,  and  some  supplementary 
work  done  in  Lake  Pontohartrain.  A  preliminary  base  has  been  measured  for  the  triangulo- 
tiouofthe  Mississippi  delta,  and  the  triangulation  carried  over  the  Passes.  Observations  for 
latitude  and  azimuth  have  been  made  in  connection  with  the  work  at  the  delta.  The  triangu- 
2  • 


Digitized  by 


10 


BEPOBT  OF  THE 


lation  has  been  extended  in  Cdte  Blanche  bay,  lionisiana,  and  reconnaissance  made  for  canying 
it  over  Vermilion  bay.  The  topography  of  the  neck  between  Lakes  Borgne  and  Pontchartrun 
has  been  executed  in  the  vicinity  of  Lake  St.  Catharine.  The  hydrography  of  Atchafi^aya  bay, 
east  of  the  meridian  of  Point  an  Chevreuil,  has  been  executed,  and  a  reconnaissance  made  in 
the  southwest  part  of  Lake  Borgne.  A  line  of  soundings  has  been  run  from  the  Atchafalaya 
entrance  to  the  mouths  of  the  Mississippi,  and  thence  to  the  Tortugas,  with  temperature 
observations.  n 

The  following  drawings  have  been  in  progress  :  preliminary  charts,  No8.^25  and  26,  of  Mis¬ 
sissippi  sound,  from  Mobile  bay  to  Lake  Pontchartrain  ;  seacoast  chart,  No.  'O),  ^Etouhd  island 
to  Grand  island,  Mississippi  sound ;  and  No.  93,  Grand  island  to  Lake  Pontchaj^ram,  have 
been  commenced.  Progress  has  been  made  in  the  engraving  of  the  char^^l^enbmerated, 
and  on  the  plate  of  Biloxi  bay.  Preliminary  charts  of  Mississippi  harbor  ;  bay  and 

Shieldsboro’  harbor,  and  of  Grand  Island  pass  have  been  engraved  on  stone  forV^e  report  of 
1857,  under  the  direction  of  the  Superintendent  of  the  Public  Printing. 

Section  IX.  Coast  of  part  of  Louisiana  and  coast  of  Texas. — {Sketch  7,  No.  24.) — ^A  plane 
table  reconnaissance  and  selection  of  stations  for  triangulation  has  been  carried  to  Aransas 
pass,  and  sketches  of  the  tract  between  it  and  Matagorda  have  been  drawn.  The  topography 
of  Lavacca  bay  has  been  completed.  A  reconnaissance  of  the  Brazos  bar  has  been  made,  and  of 
the  river  to  Velasco.  Lines  of  soundings  have  been  run  from  the  Mississippi  delta  to  Galveston 
entrance. 

A  chart  of  Matagorda  entrance  has  been  drawn,  and  two  seacoast  maps  (Nos.  105  and  106) 
of  the  coast  of  Texas  have  been  in  progress. 

The  engraving  of  preliminary  chart  No.  31,  Galveston  to  Matagorda  bay,  has  been  com¬ 
pleted,  and  the  preliminary  chart  of  Matagorda  entrance  has  been  engraved  on  stone,  under 
the  direction  of  the  Superintendent  of  the  Public  Printing. 

Section  X.  Coast  of  California. — {Sketches  J and  J his,  Nos.  29  and  30.) — ^The  triangulation  of 
the  Santa  Barbara  channel  has  been  carried  westward  to  San  Buenaventura.  Preliminary 
bases  have  been  measured  on  San  Nicolas  and  San  Miguel  islands,  and  the  triangulation  of  the 
islands  made.  The  topography  of  this  quarter  has  followed  closely  the  triangulation.  The 
triangulation  of  Tomales  bay  has  been  completed  j  that  of  Petaluma  and  Napa  creeks  has  been 
made,  and  a  station  of  the  primary  work  on  Tomales  bay  has  been  occupied.  The  topography 
of  the  dependencies  of  San  Francisco  bay  has  been  brought  nearly  to  a  close.  A  plane-table 
survey  of  Point  Duma  has  been  made  for  light-house  purposes.  The  reports  of  field-work 
from  this  section  are  not  complete  at  the  present  time.  Additional  hydrc^raphy  in  the  ap¬ 
proaches  to  San  Francisco  bay  has  been  executed.  A  reef  in  San  Francisco  bay,  on  the  Contra 
Costa  flats,  was  determined  in  position,  and  Whiting^  s  rock,  in  the  vicinity  of  the  Brothers, 
near  the  entrance  of  San  Pablo  bay.  The  positions  of  the  buoys  in  San  Francisco  bay  were 
determined,  at  the  request  of  the  light-house  inspector.  Tidal  observations  have  been  kept  up 
at  San  Diego  and  San  Francisco,  and  meteorological  observations  in  connection  with  them. 

Drawings  have  been  completed  of  the  chart  of  Monterey  bay ;  additions  to  that  of  San  Fran¬ 
cisco  entrance ;  and  the  chart  of  Humboldt  bay.  The  finished  map  of  San  Francisco  bay  and 
vicinity  has  been  in  progress.  The  engraving  of  the  chart  of  San  Diego  bay  j  of  the  eastern 
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entrance  to  Santa  Barbara  ohaimel ;  of  San  Antonio  creek ;  and  of  Monterey  bay,  as  a  pre¬ 
liminary  chart,  has  been  completed* 

SncnoN  XI.  Coast  of  Oregon  and  Washington  Territories. — {Sketch  No.  33.)— The  reporta 
of  the  combined  triangnlation  and  topographical  party  in  this  section  have  not  yet  been 
received.  Their  instructions  direct  them  to  give  aid  in  reference  to  the  boundary  surveys. 

Additions  have  been  made  to  the  sketch  of  Canal  de  Haro  and  Straits  of  Bosario,  Washington 
flonnd,  and  a  sketch  of  Semiahmoo  bay  has  been  drawn. 

The  following  list  contains  the  titles  of  maps,  preliminary  charts,  and  sketches  accompanying 
this  report,  arranged  in  geographical  order.  The  letters  of  reference  in  the  margin  apply  to 
the  different  sections ;  A  to  Section  I,  B  to  Section  II,  and  so  on.  The  numbers  on  the  maps 
and  sketches  themselves  correspond  with  those  of  the  list.  Miscellaneons  diagrams  are  placed 
towards  the  end. 

1. — A.  Progress  sketch.  Section  I,  (primary  triangnlation.) 

2. — A  Us.  Progress  sketch,  Section  I,  (secondary  triangnlation,  topography,  and  hydrography.) 

3. —  Kennebec  river  from  the  entrance  to  Bath,  Me. 

4. —  Seacoast  of  Maine,  New  Hampshire,  and  Massachusetts,  from  Bald  Head,  Me.,  to  Cape 

Cod,  (preliminary  chart  No.  3.) 

6. —  General  coast  chart  No.  11,  from  Cape  Ann  to  Gay  Head,  Mass. 

A—  Bockport  harbor,  Mass. 

7. — B.  Progress  sketch,  Section  II. 

8. — C.  Prc^ess  sketch.  Section  HI. 

9. —  York  river,  Va.,  from  King’s  creek  to  West  Point. 

10. — D.  Progress  sketch,  Section  IV. 

11. —  Seacoast  of  North  Carolina  from  Cape  Hatteras  to  Cape  Lookout,  (preliminary  chart 

No.  10.) 

11—  New  Met,  N.  0.,  (entrance  to  Cape  Pear  river,)  comparative  map. 

13. —  Cape  Pear  River  entrance,  N.  C.,  (comparative  map.) 

14. — E.  Progress  sketch,  Section  V. 

15. —  Charleston  harbor,  S.  C.,  (new  edition.) 

16. — PNo.  1.  Progress  sketch.  Section  VI,  (Florida  peninsula.) 
n.— P  No.  2.  Progress  sketch,  Section  VI,  (Florida  reefs  and  keys.) 

18. —  Florida  reefs  and  keys  from  Virginia  Key  to  Oarysfort  reef. 

19. — 6.  Progress  sJtetcb,  Section  VH. 

Si  George’s  sound,  Fla.,  (East  Pass.) 

21.—  Apalachicola  bay,  Fla. 

21— H.  Progress  sketch.  Section  VIII. 

23. —  Atcha&laya  bay,  La. 

24. — L  Progress  sketch.  Section  IX. 

25. —  Coast  of  Texas  from  Galveston  bay  to  San  Luis  Pass. 

26.  —  Coast  of  Texas  from  Ssm  Luis  Pass  to  the  head  of  Matagorda  bay. 

27. —  Brazos  river  entrance  and  channel  to  Velasco,  Tex.,  (reconnaissance.) 

28. —  Espiritu  Santo,  San  Antonio,  and  Aransas  bays,  and  adjacent  coast  of  Texas,  (general 

reconnaissance.) 
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29.  — J  No.  1.  Preg^ss  sketch,  Section  X,  (San  Diego  to  San  Lnis  Obi^o,  Cid.) 

30.  — J  No.  2.  Progress  sketch,  Section  X,  (San  Lnis  Obispo  northward  to  Bodega  baj,  OaL) 

81. —  San  Francisco  city.  Cal. 

82.  —  Hnmboldt  baj.  Cal. 

33.  — X.  Progress  sketch,  Section  XI. 

34.  —  Canal  de  Haro  and  Strait  of  Boeario,  W.  T. 

35.  —  Port  Gamble,  W.  T. 

86.  —  Port  Townshend,  W.  T. 

87.  —  Semiahmoo  bay,  W.  T. 

38.  —  Diagrams  illnstrating  the  descent  of  the  weight  and  line  in  deep>sea  sonndings. 

39.  —  Current  stations  occupied  near  Sandy  Hook,  and  diagrams  showing  velocities,  Ac. 

40.  —  Project  limits  for  finished  charts  of  the  Atlantic  and  Gulf  coasts  of  the  United  States, 
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EsmiATES. 


The  estimates  which  follow  show  the  particulars  of  the  work  proposed  for  the  difierent  parts 
of  the  coast  for  the  fiscal  year  1859-’60.  The  sum  total  is  the  same  as  that  appropriated  in 
1858-’59,  and  less  than  that  of  the  years  immediately  preceding. 

The  estimates  suppose  the  same  aid  from  the  War  and  Navy  Departments  as  heretofore. 
Should  any  part  of  this  be  withheld,  the  proportionate  progress  of  the  survey  must  be 
diminished. 

The  table  which  follows  the  detailed  estimates  gives  in  parallel  columns  the  estimates  for  the 
next  fiscal  year,  and  the  appropriations  of  the  present  year,  1858-69.  These  appropriations 
were  less  by  $30,000  than  for  the  previous  year,  1857-58,  besides  which  no  appropriations 
were  asked  by  the  Interior  Department  for  the  survey  and  marking  of  the  Florida  Keys  and  of 
the  islands  off  the  Western  Coast,  making  a  diminution  of  $90,000  in  the  available  means  for 
the  progress  of  the  survey  in  1858-59. 

The  item  for  pay  of  engineers  had  previously  been  included  in  the  naval  estimates^  but  the 
exigencies  of  the  service  induced  the  withdrawal  of  the  naval  engineers  attached  to  the  Coast 
Survey  steamers. 


Estimates  in  detail  for  the  Jisccd  year  1859-  60. 

For  general  expenses  of  all  the  sections,  namely :  rent ;  fuel ;  materials’for  drawing, 
engraving,  and  printing,  and  ruling  forms ;  binding ;  transportation  of  ii»tru* 
ments,  maps,  and  charts,  and  for  miscellaneous  o£5ce  expenses ;  and  for  the  pnr> 

chase  of  new  instruments,  books,  maps,  and  charts .  $19, 000 

Sbction  1.  Coast  qC  Maine,  New  Hampshire,  Massachusetts,  and  Ehode  Mand.  VxKLa- 
WOBK. — ^To  continue  the  primary  triangulation  in  Maine,  east  of  Humpback  Maun- 
tain,  and  to  make  the  necessary  observations  for  longitude,  latitude,  and  azimuth, 
and  magnetic  observations,  and  to  connect  the  base  on  Epping  pkumsi  Me,,  with 
the  triangulatiou ;  to  extend  the  secondary  trifmgulation  of  tiie  Fendbecot  north* 
ward,  and  that  of  Booth  bay.  Me.,  eastward  ;  to  continue  the  topography  of  the 
middle  portion  of  Casco  hay,  that  of  coast  east  of  the  Kennebec,  and  of  Cape  God 
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%  below  Mmmet;  to  contutne  the  hydrography  of  (kueo  &ajr,  extesd  that  of  the 
eoMt  east  of  the  Kemebeo^  «>d  eontiniie  that  off  the  coast  <fM(me  and  New  Hamp- 
thin;  to  complete  the  deepeea  work  off  the  coast  (f  Massackusetts,  between  it 
and  Qmgis  hank,  and  beyond  Georgs;  to  continue  the  observations  of  tides 
and  cnrrenta  in  the  section,  oompletiBg  those  of  Nantucket  sound  and  of  the  coast 
of  Ood;  and  to  take  the  views  required  for  charts.  Offiob-wobk.— To  con¬ 
tinue  the  requisite  computations ;  to  commence  the  drawing  of  a  chart  of  Wis- 
eauel  harlor;  to  complete  the  drawing  of  the  Kerndtec  river,  from  the  entrance, 
to  Bath;  to  make  a  preliminary  chart  of  Jdteig  Idamd  channel,  Casco  lay ;  to 
continue  the  drawing  of  preliminary  chart  No.  3,  from  Portkmd  to  Cape  Cod,  and 
of  off-shore  chart  No.  II,  from  Cape  Ann  to  Point  Judith,  and  the  sketches  of  the 
section,  including  diagrams  of  the  observations  of  tides  and  currents ;  to  com¬ 
mence  the  engraving  of  the  general  coast  chart  of  Maine,  No.  1  >  of  the 

finished  chart  of  Cepe  Cod  hay,  (No.  10  ;)  to  continue  that  of  Portland  harlor } 
of  eastern  series  No.  3,  {Namtwket,)  or  coast  charts  Nos.  10  and  12 ;  to  complete 
that  of  ffennehec  rtver,  Rockport  harlor,  and  eastern  series  No.  2,  {MarthNs  Fine^ 
yard,)  or  coast  chart  No.  13 ;  and  the  sketches  of  the  section,  including  diagrams 
of  the  tides  and  currents  in  Nantucket  sound,  and  of  the  approaches,  will  require 
Sscnoirll.  Coast  (/Connecticut,  New  York,  New  Jersey,  Pennsylvania,  and  Ddaware. 
Fibu>-wom. — To  continue  the  triangulation,  topography,  and  hydrography  of 
Evdm  river,  and  the  topography  and  hydrography  of  New  York  lay;  to  execute 
work  of  verification  in  the  section,  and  to  continue  the  observations  of  tides  and 
enrrents.  OFFtCB-woBE. — ^To  make  the  requisite  reductions  and  computations ; 
to  complete  the  drawing  of  the  finished  map  of  New  York  harlor  and  lay  ;  to  con¬ 
tinue  that  of  the  lower  sheet  of  the  Hudson,  and  to  draw  the  diagrams  and  sketches 
required  by  the  tidal  and  current  results ;  to  continue  the  engraving  of  the  chart 
of  New  York  bay  and  harlor,  Hudson  river,  and  the  tidal  and  current  diagrams 

and  sketches  of  the  section,  will  require . 

Skchok  ni.  Coast  cf  Ddaware,  Maryland,  and  Virginia.  Fibld-wosk. — ^To  con¬ 
tinue  the  astronomical  and  magnetic  observations  required  in  the  section ;  to 
continue  the  triangulation  of  Potomac  river;  to  commence  the  topography  of  the 
upper  Patwmt,  and  continue  that  of  the  James  river  and  Potomac,  and  of  the 
outer  coast  (ff  Maryland;  to  complete  that  of  the  shores  of  Chesapeake  hay ;  to 
continue  the  off-shore  hydrography  of  the  section  and  work  of  verification  in  the 
Chesapeake,  and  its  tributaries ;  to  oontinne  the  hydrography  of  the  Potomac,  and 
the  tidal  observations  of  the  section.  Offiob-wobk. — -To  make  the  computations 
required  by  the  field-work  ;  to  complete  the  drawing  of  the  chart  of  York  river, 
To.,  from  Kin/s  Crede  to  West  Point;  to  make  drawings  of  the  Patuaxnt  river 
end  8t.  Mar/s  river,  Md.;  to  commence  the  off-shore  chart  No.  IV,  fi^m  Caps 
May  to  GwrUtwh  sound;  coast  chart  No.  28,  from  Cape  Henlopen  to  Green  Run 
tnto;  and  coast  chart  No.  29,  from  Green  Rm  irict  to  Wachapreagne  inlet;  to 
continue  the  engraving  of  the  Chesapeake  lay  series  Nos.  2,  3,  4,  5,  and  6,  (coast 
charts  Nos.  32  to  36,)  and  complete  those  of  Patment  river,  8t.  Mary's  river,  and 
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Torh  river,  (iipp«r  sheet,)  and  CheaapeaJce  hay  No.  1,  (No.  31,)  and  to  engrave  the 
preliminary  sketches  of  the  section,  will  require . 

Section  IY.  Coast  ^  Virginia  and  North  Carolina.  Field- wobk. — ^To  make  astrono¬ 
mical  and  magnetic  observations  at  Cape  Fair  entromce;  to  continue  the  triangu¬ 
lation  of  Pamjdico  sound,  and  to  measure  bases  of  verification ;  to  complete  the 
topography  north  of  CurrUmck  sound ;  to  continue  the  outer  hydrography  south 
of  the  boundary  line  of  Virginia  and  North  Carolina,  south  of  Ocraoohe,  and  south 
of  Bogus  inlet,  N.  C.;  to  continue  observations  of  the  tides  and  currents  and  of  the 
Gulf  Stream.  Office- woes. — ^To  make  the  computations  and  reduttions ;  to  con¬ 
tinue  the  drawings  of  preliminary  charts  No.  11,  from  Cape  Hatteras  to  Cope 
Lookout,  and  No.  12,  from  Cape  Lookout  to  Cape  Fea/r ;  to  commence  coast  charts 
No.  46,  from  Cape  Lookout  to  New  River  irdet;  No.  47,  from  New  River  inlet  to 
Barren  inlet;  and  No.  48,  from  Barren  inlet  to  Lockunods  FdUy  inlet;  to  commence 
the  engraving  of  Albemarle  sound.  Nos.  1  and  2,  (coast  charts  Nos.  40  and  41 ;)  the 
preliminary  chart  No.  12,  Cape  Lookout  to  Cape  Fear,  and  the  preliminary 
sketches  of  the  section,  will  require . 

Section  V.  Coast  of  North  Carolina,  South  Carolina,  and  Georgia.  Pield-wobk. — 
To  extend  the  triangulation  in  North  and  South  Carolina,  and  topography  con¬ 
nected  with  it,  from  Tvbbls  Inlet,  southward ;  the  primary  triangulation  of  the 
coast  of  South  Carolina,  north  and  south  of  St.  Helena  sound,  and  the  secondary 
triangnlation  up  the  rivers ;  to  measure  supplementary  bases  on  the  coast  of 
South  Carolina  or  Georgia;  to  complete  the  triangulation  between  St.  Simon! s 
and  Sapdo  sounds;  to  complete  the  triangnlation  of  Ddboy  and  AUamaha  sounds, 
and  approaches,  and  that  of  the  AUamaha  river;  to  continue  the  topography 
connected  with  these  triangulations ;  to  continue  the  hydrography  of  Broad  river 
and  its  tributaries,  and  to  complete  the  off-shore  hydrography  of  the  coast  of 
South  Carolina  and  Georgia;  to  complete  the  hydrography  of  JVassaw,  St. 
Catherines,  and  Sapdo  sounds,  and  their  connections,  and  of  Ddboy  and  AUamaha 
sounds;  to  continue  tidal  observations  and  investigations  of  the  Guf  Stream  in 
this  and  the  preceding  sections.  Office-work. — ^To  make  the  computations  and 
reductions  which  may  be  necessary ;  to  continue  the  dravring  of  coast  chart  No. 
53,  from  Charleston  southward,  and  including  St.  Hdena  sound;  to  make  drawings 
of  Sapdo  sound  and  of  JVassaw  and  Ossahaw  sounds,  the  Vernon,  Great  and  Little 
Ogechee ;  Sapdo  river  and  other  dependencies ;  to  complete  the  engraving  of 
charts  of  JVassaw  and  Ossabaw  and  Sapdo  sounds;  and  to  engrave  the  preliminary 
sketches  of  the  section,  will  require . 

Section  VI.  Keys,  Berfs,  and  Coast  <f  Florida.  (See  estimates  of  appropriation 
for  those  special  objects.) 

Section  VII.  Western  Coast  of  Florida.  Field-work. — ^To  continue  the  triangu¬ 
lation  and  topography  southward  from  Homosassa  Point,  and  north  from  Cedar 
keys;  the  triangulation  from  Southwest  Cape  eastward  to  St.  MarVs  and  OetSa 
river,  and  the  topography  in  conjunction  with  it ;  to  continue  the  triangulation 
and  topography  in  East  and  Bsoombia  hays,  near  Pensacola;  to  make  the  neces- 


$25,000 


26,000 


86,000 


Digitized  by 


TEB  UMITSD  STATES  COAST  8USVBT. 


15 


garj  astronomical  and  magnetic  observationa  in  the  section ;  to  continue  the 
hydrography  in  connection  with  the  triangulation  and  topography  and  the  deep- 
sea  soundings  on  the  Otilf  coast;  to  make  tidal  observations  at  Cedar  keys  and 
PeMoccla.  Oppiob-wobk. — ^To  draw  the  charts  of  St  Chorge^s  souvd  and  Apoda- 
Mx/a  river  entrance,  and  to  commence  those  of  Hast  and  Esocmhia  hays;  to 
make  the  reductions  and  computations  required ;  to  complete  the  engraving  of 
fit  Otarg^ssound  and  Apcdachiodla  river;  that  of  Pensacola  harbor^  and  to  engrave 

the  preliminary  sketches,  will  require . 

SBcnoN  Vin.  Coast  of  Alabama^  Mississippi^  and  Louisiana.  Pibld-wobk. — ^To 

continue  the  triangulation  of  Ide  an  Breton  sovmd  and  islands;  to  continue  that  of 
the  Mississippi  ddta^  and  to  extend  ii  northward  and  westward ;  to  extend  the 
triangulation  from  CSte  Blanche  hay  northward  and  westward  into  Vermilion  hay, 
and  southward  over  Marsh  idomd;  to  continue  the  topography  connected  with 
these  several  triangulations ;  to  continue  determinations  for  longitude,  and  the 
astronomical  and  magnetic  observations  necessary  in  the  section  ;  to  continue  the 
hydrography  of  Ghanddem  sound  and  approaches  and  of  the  Mississippi  Passes ; 
to  complete  that  of  Atehaffdaya  hay  and  approaches ;  and  to  continue  the  deep- 
sea  soundings  oflf  this  section  of  the  Chiff  coast  Oppice-wobk. — ^To  make  the 
reductions  and  computations ;  to  continue  the  drawings  of  the  finished  map  of 
Mmissippi  soundj/rom  Grand  island  to  Lake  Pontchartrain ;  to  continue  the  map 
of  Chanddeur  sounds  and  to  make  a  drawing  of  Atchefedaya  hay  ;  to  continue  the 
engraving  of  Mississippi  sounds  Nos.  1  and  2,  and  to  complete  the  engraving  of 

Alekafalaya  hay  and  the  preliminary  sketches  of  the  section,  will  require . 

SBcnoK  IX.  Coast  of  part  of  Louisiana  and  Coast  of  Texas.  Pield-wobk. — ^To 

complete  the  minute  reconnaissance  of  the  coast,  and  to  extend  the  main  and 
secondary  triigagulations  from  CavaUo  Pass  southward,  to  include  8a/n  Animio  hay; 
to  continue  the  topography  of  the  coast  south  of  CavaUo  Pass,  and  of  the  shore 
oi8<m  Antonio  hay;  to  complete  the  in  and  off-shore  hydrography  near  Matagorda 
hay,  and  between  it  and  Galveston  entrance;  to  make  the  tidal  observations  which 
may  be  requisite.  Ophcb-wobk. — ^To  make  the  necessary  computations ;  to 

continue  the  drawing  of  the  coast  chart  of  the  vicinity  of  and  including  Moda- 
Jtwxfa  hay;  to  complete  coast  chart  No.  106  from  Galveston  to  San  Louis  Pass, 
and  No.  107  from  San  Louis  Pass  to  Matagorda;  to  make  a  chart  of  Braaos 
aUrance  and  nt;er,  and  the  sketches  of  the  section ;  to  continue  the  engraving  of 
seacoast  chart  No.  32 ;  to  complete  that  of  the  entrance  to  Brazos  river;  to  com¬ 
mence  the  engraving  of  coast  chart  Nos.  106  and  107  ;  and  to  engrave  the 

preliminary  sketches  of  the  section,  will  require . . . 

Total  for  the  Atlantic  coast  and  Gulf  of  Mexico,  excluding  estimates  for  the  Florida 

reefs  and  keys,  and  for  the  Western  Coast . . . . . 


$36,000 


33,000 


26,000 


250,000 
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The  estimates  for  the  Florida  reefs,  kejs  and  coast,  and  for  the  Weston  Coast  ot  the  United 
States,  are  intended  to  provide  for  the  following  progress: 

Section  Yl.  Jcej^a^  and  coast  of  Florida.  Field-work. — ^To  continue  the 

triangnlation  oi  the  eastern  or  AUcmtio  coast  of  the  peninsula  south  of  8t.  Augus¬ 
tine,  and,  if  practicable,  south  of  Cape  Canaveral;  to  continue  the  triangulation 
of  the  keys,  between  the  outer  keys  and  main  Coast  qf  Florida;  to  connect,  if 
practicable,  the  Marquesas  and  Tortugas;  to  make  the  requisite  astronomioal 
and  magnetic  observations  in  connection  with  the  triangulation  of  the  reefs  and 
keys;  to  extend  the  triangulation  on  the  western  coast  of  the  peninsula  north¬ 
ward,  over  CharhUe  harbor;  to  continue  the  topography  of  the  inner  keys  of 
Florida  bay  and  Bamesf  sound,  and  of  the  main  coast,  and  that  of  Charlotte 
harbor;  to  commence  the  hydrography  of  Florida  ba/y  and  Barnet?  somd,  and 
to  continue  that  of  the  Florida  re^,  completing  the  inner  and  reef  work;  to 
continue  the  tidal  observations  at  Tortugas,  Charlotte  harbor  and  Tampa  hay. 

Office-work. — ^To  make  the  requisite  computations  from  the  field-work;  to 
complete  the  drawing  of  the  seacoast  chart,  No.  7,  from  Newfound  harbor  key 
to  Key  West,  and  continue  that  of  preliminary  charts,  Nos.  19  and  20,  from 
Virginia  key  to  Tortugas;  to  commence  the  engraving  of  coast  charts  Nos.  68, 

71  and  72,  from  Key  Bisoayne  to  Key  West,  and  to  engrave  the  preliminary 

sketches  of  the  section,  will  require . . .  $40,000 

Section  X.  Coast  qf  California.  Field  work. — To  continue  the  main  triangula¬ 
tion  of  the  coast  from  Tomales  Station  northward,  and  to  execute  the  secondary 
and  tertiary  work  north  of  Tomales  and  DraJcds  bays  and  south  of  Monterey;  to 
continue  the  main  triangulation  of  the  Santa  Barbara  channel,  and  the  con¬ 
nection  of  its  islands  with  the  main;  to  complete  the  topography  of  the  same 
region;  to  continue  that  of  the  Coast  (f  Calif orma,  south  of  Ban  Frandsco 
entrance  and  south  of  Monterey;  to  complete  the  off-shore  soundings  near  San 
Francisco  entrance,  and  north  and  south  of  it;  to  continue  the  regular  hydro¬ 
graphy  of  the  coast  north  and  south  of  San  Francisco;  to  continue  the  tidal 
observations;  to  make  the  requisite  magnetic  observations;  and  to  prepare  views 
for  the  charts.  Office-work. — ^To  make  computations  as  required  by  the  field¬ 
work;  to  complete  the  finished  map  of  Mordsrey  bay,  and  that  of  San  Francisco 
and  San  PaUo  bays,  and  to  draw  the  plan  of  San  Frandsco  dty;  to  continue  the 
engraving  of  San  Francisco  and  San  PaUo  bays,  ^  continue  that  of  Mon¬ 

terey  bay;  to  complete  the  engraving  of  the  plan  of  San  Frandsco  city;  amd  to 
engrave  the  preliminary  sketches  of  the  section.  Also,  for  the  operations  in 
Section  XI.  Coast  of  Oregon  and  Washington  Territories.  Field-work. — ^To  con¬ 
tinue  the  triangulation  of  Washington  Sound,  or  of  Puget?  s  Sound,  and  SoocPs 
Condi,  from  the  limits  of  1858,  and  the  topography  and  hydrography  of  their 
dependencies;  to  make  such  astronomical  and  magnetic  observations  as  may  be 
necessary;  and  to  continue  tidal  observations  in  the  section.  Office-work.— 

To  make  the  required  computations  and  reductions  from  field-work;  to  draw  a 
finished  map  of  Port  Townshend;  to  continue  the  drawings  of  Washington  Sound 
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cad  Ptigef  9  Bound;  to  complete  the  engraving  of  Port  OamUe  and  Port  Town- 
shend,  and  to  engrave  the  preliminary  sketches  of  the  section,  will  reqnire  •  •  •  •  $130, 000 

For  nmning  a  line  to  connect  the  triangnlation  on  the  Atlantic  coast  with  that  on 
the  Gnlf  of  Mexico,  across  the  Florida  peninsula,  per  act  of  March  3,  1843-  •  •  5,000 

For  publishing  the  observations  made  in  the  progress  of  the  survey  of  the  coast 

of  the  United  States,  per  act  of  March  3,  1843 . . .  5,000 

For  repdrs  of  steamers  and  sailing  schooners  used  in  the  survey,  per  act  of  March 

2,1853 . . . .  10,000 

For  pay  and  rations  of  engineers  for  seven  steamers,  used  in  the  hydrography  of 
the  Coast  Survey,  no  longer  supplied  by  the  Navy  Department .  12, 800 


The  amounts  thus  estimated  for  the  work  of  the  fiscal  year  1859-  60,  and  the  corresponding 
appropriations  for  the  present  fiscal  year,  are  given  below  in  parallel  columns: 


Object.' 

Fiscal  year 
1869-’60. 

Fiscal  year 
1868-’69. 

For  mnef  of  the  Atlaatk  and  Gnlf  coaat  of  the  United  States,  (indnding  oompensa- 
tkm  to  Snpeiintendent  and  aaaifltantg,  and  exclnding  pay  and  emolnmenta  of  officers  of 
the  anny  and  navy  and  petty  offioen  and  men  of  the  navy  employed  on  the  work,) 

EBtimaletL 

JfprqtriaUd, 

per ttt of  March  3,  1843  _ _ ............ _ ............ 

$260,000  00 

$260,000  00 

For  oontiniiing  the  gorvey  of  the  Western  Coaat  of  the  United  States,  per  act  of  Septem- 

her  80,  1850 . 

130,000  00 

130,000  00 

For  ooatinaiDg  the  survey  of  the  Florida  reefs  and  keys,  (excluding  pay  and  emoluments 
of  offioen  of  the  army  and  navy  and  petty  officers  and  men  of  the  navy  employed  on 

the  work,)  per  act  of  March  3,  1849 _ ... . . . 

For  nmning  a  line  to  connect  the  triangulation  on  the  Atlantic  coaat  with  that  on  the 

40,000  00 

40,000  00 

Golf  of  Hexioo,  acron  the  Florida  peninsula,  per  adt  of  March  3,  1843 . . . 

for  piblUiing  th«  otMemtianB  mtide  In  the  {ffogrees  of  the  sanrey  of  the  ooeat  of  the 
United  8We»,  per  net  of  Nwch  3, 1843 . 

6,000  00 

"6,000  00 

10,000  00 

For  repain  of  steamers  and  sailing  schooners  need  in  the  survey,  per  act  of  March  2,  1863. 
Fhr  pay  and  rations  of  engineers  for  seven  steamers  used  in  the  hydrography  of  the  Coast 

10,000  00 

10,000  00 

Somy,  no  longer  supplied  by  the  Navy  Department . . . . . . 

tl2,800  00 

12,800  00 

®  $16,000  was  the  ap|vopriaiio&  for  1867-68.  t  Included  formerly  in  estimates  of  the  Navy  Department. 


In  the  autumn  of  1857  the  Treasury  Department  called  for  a  special  report  showing  “the 
moneys  expended  yearly  by  the  Coast  Survey  and  the  work  executed  in  each  year,  and  also 
the  weights  and  measures  famished  the  different  States  and  custom-houses,  and  the  cost  of  the 
same/'  from  the  commencement  of  these  works,  respectively.  Materials  for  this  report  were 
at  once  collected,  and  it  was  written  as  soon  as  the  annual  report  was  finished  and  presented  to 
the  Secretary  of  the  Treasury,  in  December,  1867.  A  list  of  the  papers  which  accompanied 
it  will  be  found  in  Appendix  No.  42. 

The  results  arrived  at  from  the  discussion  of  the  several  questions  which  presented  them- 
Belyes  in  the  course  of  this  report  were  summed  up  in  eighteen  propositions;  the  proofs  of 
which  were  given  as  briefly  as  possible  in  the  body  of  the  report,  and  the  full  discussion  of 
^hich,  with  the  data  upon  which  it  W€U8  founded,  was  given  in  the  papers  of  the  Appendix  to 
the  report. 

3  • 
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I  propose  now  to  review  this  discussion  in  the  present  report,  by  presenting  the  several 
propositions  in  their  order,  and  by  abridging  the  remarks  made  in  demonstration  of  them. 

^  1.  The  survey  has  been  extended  into  every  seaboard  State  and  Territory  of  the  United 
States. 

It  is  now  in  progress,  either  in  field  or  office  work,  in  all  the  States  on  the  Atlantic  and  Gulf 
of  Mexico,  and  in  California  and  the  Territories  of  the  Pacific. 

Texas  was  annexed  in  1845,  California  was  added  to  our  Union  in  1849,  and  the  survey  was 
at  once  commenced  in  both;  and  within  two  years  and  a  half  a  reconnaissance  of  California  and 
Oregon  and  Washington  Territories  was  made  and  published. 

The  coast  being  divided  into  sections,  the  survey  can  go  on  as  rapidly  as  is  deemed  desirable. 
Section  II  was  nearly  completed  in  1844  ;  Sections  I  and  HI  were  in  progress  in  1844  ;  Sec¬ 
tions  rV  and  Vm  were  commenced  in  1845  ;  Sections  V  and  IX  in  1847 ;  Sections  VI  and  X 
in  1849;  Section  XI  in  1851,  and  Section  VII  in  1852,  each  section  being  put  under  survey 
as  rapidly  as  the  extension-  of  the  appropriation  would  permit. 

2.  Taking  all  the  operations  into  consideration,  the  Atlantic  sections  are  more  than  half  done, 
the  Gulf  sections  are  nearly  one-third  done,  and  both  can,  at  the  present  rate  of  appropriation, 
be  complete^  in  firom  ten  to  twelve  years  by  close  economy  and  thorough  efficiency  of  arrange¬ 
ment.  Nothing  less  will  do  it. 

This  proposition  is  proved  by  a  review  of  the  past  progress  and  an  estimate  of  the  fiiture 
in  the  several  sections  from  Passamaquoddy  to  the  Bio  Grande. 

The  discussion  is  given  in  brief  in  my  report  of  last  year,  and  further  examination  has  not 
altered  the  conclusion  then  arrived  at. 

It  should  be  recollected  that  the  rate  of  appropriation  was  specially  referred  to,  and  was  that 
of  1857-’68,  exceeding  by  $90,000  that  of  1858-59. 

3.  The  extension  of  the  Coast  Survey  has  been  made  the  subject  of  repeated  report,  and 
has  met  the  favorable  action  of  the  several  Executives  and  of  different  Congresses  for  the  last 
fourteen  years. 

Ihe  advantages  of  a  speedy  completion  of  the  work,  the  economy  of  an  enlarged  scale,  and 
the  prosperity  of  the  country,  have  combined  to  make  this  extension  desirable  in  the  judgment 
of  the  Executive  and  legislative  authorities  of  the  country. 

In  regard  to  it  the  Secretary  of  the  Treasury  thus  spoke  in  his  report  to  the  Senate  in  1861 : 

‘‘At  the  close  of  1844  it  became  obvious  to  the  Superintendent  of  the  Survey  that  thirty 
years  of  progress,  at  the  rate  of  appropriation  and  plan  of  operating,  would  not  take  the 
survey  to  the  mouths  of  the  Mississippi.  He  stated  frankly,  in  his  report,  the  necessity  for 
greater  expedition,  and  the  plan  by  which  it  could  be  obtained — ^the  division  of  the  coast  into 
sections,  and  the  commencement  of  the  survey  in  as  many  as  Congress  would  provide  al>pro- 
priations  for." 

“  At  this  time  Texas  was  not  annexed,  and  the  Western  Coast  was  not  in  possession  of  the 
United  States." 

“This  plan  has  received  the  sanction  of  Congress  in  successive  years  from  1844  up  to  the 
present,  when  every  appropriation  asked  for,  except  that  of  the  Florida  reef,  which  is  tiie  same 
as  last  year,  is  less  than  was  appropriated  about  three  months  ago  for  the  same  service  for  the 
present  fiscal  year." 
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“Nor  is  this  increase  like  that  of  an  appropriation  for  a  branch  of  service  which  must  always 
have  an  existence,  since  it  decreases  the  time  during  which  the  survey  will  last/^ 

Again:  “While  the  appropriations  asked  for  the  Coast  Survey  were  increased  two-fold,  the 
amount  of  work  executed  was  more  than  three-fold.  This  economy  results  from  the  division 
of  labor  which  an  increased  scale  permits,  and  from  the  vigorous  pushing  of  the  work  at  the 
south  as  weD  as  at  the  north,  by  which  the  best  season  for  surveying  is  used  by  the  same  per¬ 
sons  in  each  region/’ 

4.  Compared  with  those  of  other  nations,  the  surveys  undertaken  by  the  United  States  have 
been  on  a  moderate  scale  of  expenditure. 

The  trigonometrical  survey  of  England  alone  had  cost  up  to  1856  five  millions  of  dollars; 
that  of  Ireland,  five  millions  three  hundred  thousand  dollars;  that  of  Scotland,  one  million 
fonr  hundred  thousand  dollars;  making,  for  the  United  Kingdom,  eleven  and  a  half  millions  of 
dollars.  This  is  for  the  land  work.  Besides  this,  over  ten  millions  of  dollars  were  expended 
in  hydrography.  The  total  cost  of  the  field  and  office  work  of  the  United  States  Coast  Survey 
from  1843  to  the  middle  of  the  year  1857,  including  the  estimated  facilities  furnished  by  the 
Navy  Department,  and  deducting  the  estimated  value  of  public  property  then  on  hand,  (omit¬ 
ting  the  original  maps  and  charts,)  was  less  than  four  and  a  quarter  millions  of  dollars. 

The  new  map  of  France  has  already  cost  more  than  one  million  of  dollars,  and  since  1834 
France  has  expended  four  millions  three  himdred  thousand  dollars  in  hydrography. 

An  interesting  recapitulation  of  his  notes  of  foreign  surveys  is  given  by  Professor  Trow¬ 
bridge.  Appendix  No.  40. 

5.  In  comparison  with  foreign  surveys,  (and  nearly  every  civilized  nation  has  deemed  it 
essential  to  survey  not  only  its  coast  but  the  interior  of  its  territory,)  it  will  be  seen  that  the 
progress  of  the  Umted  States  Coast  Survey  has  been  satisfactory  as  regards  time. 

(1.)  The  great  trigonometrical  and  hydrographic  surveys  of  Europe  and  India  have  been  i^ 
progress  since  the  beginning  of  the  present  century.  The  survey  of  Cheat  Britain^  which  is  not 
yetcompleted,  was  commenced  in  1791.  The  surveys  of  France  have  been  in  progress  nearly  one 
hundred  years.  The  work  upon  the  new  map  was  commenced  in  1816,  and  is  now  about  two- 
thirds  completed.  The  survey  of  Buaaia  has  been  in  operation  thirty  years,  and  one-fourth  of  the 
empire  is  now  completed.  The  surveys  of  Germany  generally,  including  Prussia  and  Austria^ 
were  commenced  at  the  beginning  of  the  present  century.  The  survey  of  India  has  been  in 
hand  nearly  sixty  years. 

(2.)  As  far  as  the  United  States  has  undertaken  a  similar  work,  in  the  survey  of  its  coast,  the 
progress  made  has  been  entirely  satisfactory,  more  than  half  of  the  Atlantic  and  Gulf  coast  of 
the  United  States  having  been  completed  in  less  than  twenty-five  years,  and  giving  fair  promise 
of  the  completion  of  the  field  work  in  twelve  years  more. 

6.  Compared  with  the  cost  of  foreign  surveys,  per  square  mile  or  acre,  or  per  lineal  foot  of 
Bhore  line,  the  cost  of  the  Coast  Survey  work  has  been  economical. 

In  his  report  in  1849  the  Secretary  of  the  Treasury  stated,  as  a  general  conclusion  from  the 
comparison  with  foreign  surveys,  that  the  work  of  the  Coast  Survey  cost  considerably  less,  and 
that  in  the  case  of  the  British  survey  a  dollar  nestfly  replaced  a  pound  sterling  in  expenditure. 

Professor  Trowbridge’s  conclusion,  Appendix  No.  40,  is  to  the  same  effect,  from  a  recent 
nnd  independent  examination  of  the  data  of  foreign  surveys. 
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7.  Compared  in  regard  to  the  number  of  persons  employed  during  a  given  time  in  the  work 
of  the  surveys,  the  United  States  Coast  Survey  has  accomplished  its  results  with  fewer  persons. 

The  number  of  persons  employed  in  the  land  parties  of  the  Coast  Survey  w€U8  six-tenths  of 
the  number  employed  ip  the  English  survey  in  1843,  and  four-tenths  of  those  in  the  Irish 
survey. 

The  number  of  men  in  the  hydrographic  parties  in  1857  was  but  three-tenths  the  number 
employed  in  foreign  hydrographic  work  by  Great  Britain  between  1843  and  1847. 

8.  In  regard  to  opinions  at  home  and  abroad  of  the  mode  in  which  the  survey  has  been  con¬ 
ducted,  a  reference  to  authorities  shows  that — 

(1.)  Authorities  connected  with  commerce  and  navigation  have  certified  the  practical  useful¬ 
ness  of  the  work;  have  pronounced  its  execution  eflScient  and  its  progress  satisfactory. 

(2.)  Authorities  of  high  scientific  character,  at  home  and  abroad,  have  pronounced  that  the 
work  is  well  conducted  and  on  a  level  with  the  science  of  the  day — ^indeed,  tending  to  the  advance 
of  various  departments  of  applied  science. 

The  reports,  memorials,  and  resolutions  of  the  insurance  companies  and  Marine  Society  of 
Boston,  of  the  Chamber  of  Commerce  and  underwriters  of  New  York,  of  the  Board  of  Trade 
of  Philadelphia,  of  the  underwriters,  ship-owners,  and  others,  of  the  city  of  Baltimore,  of  the 
Chamber  of  Commerce  of  Charleston,  are  directly  to  the  first  point.  Those  of  the  Committee 
of  the  American  Association  for  the  Advancement  of  Science,  of  the  American  Academy  of 
Arts  and  Sciences  of  Boston  and  Cambridge,  of  the  American  Philosophical  Society  of  Phila¬ 
delphia,  of  the  Franklin  Institute  of  Pennsylvania  for  the  Promotion  of  the  Mechanic  Arts,  of 
the  Faculties  of  St.  John^s  College,  Maryland,  and  of  the  University  of  Virginia,  are  to  the 
second  point. 

The  extracts  from  the  report  of  the  Secretary  of  the  Treasury  (Hon.  Thomas  Corwin)  in 
1861,  giving  the  testimony  of  Arago,  Humboldt,  Quetelet,  and  others,  are  to  the  same  point. 
More  recent  testimony  by  the  President  of  the  Geographical  Society  of  London,  by  Colonel 
James,  and  other  distinguished  scientific  men,  is  given  in  the  paper  of  Professor  Trowbridge, 
Appendix  No.  40. 

The  President  of  the  Geographical  Society  of  London  in  1850  says:  “I  have  studied  the 
question  closely,  and  do  not  hesitate  to  pronounce  the  conviction,  that  though  the  Americans 
were  last  in  the  field,  they  have  (per  saltum)  leaped  into  the  very  first  rank.^^  In  1851  the 
President  speaks  of  the  work  as  *  ‘  one  of  the  most  perfect  exemplifications  of  applied  science 
of  modern  times. 

9.  The  space  required  to  report  the  results  of  the  several  years  of  the  survey,  text  and 
plates  used  as  a  rough  indication,  shows  a  great  increase  of  work  as  compared  with  the  increase 
of  appropriations. 

In  1844  twenty-one  octavo  pages  sufiSced  to  give  a  statement  of  the  work  done  for  the  year, 
and  it  was  shown  upon  three  progress  sketches. 

In  1856  there  were  ninety-one  pages  quarto  in  the  body  of  the  report,  two  hundred  and 
sixty-seven  in  the  Appendix,  and  sixty-seven  plates.  Turning  the  pages  quarto  into  equivalent 
octavo  pages,  the  proportion  of  1856  to  1844  is  six-fold,  and,  including  the  Appendix,  twenty¬ 
fold;  the  plates  seventeen-fold.  The  results  of  the  work  are  promptly  communicated  to  the 
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public  through  preliminary  maps,  charts,  and  sketches,  and  the  more  finished  results  (as  directed 
by  law)  follow  at  a  later  day. 

10.  These  reports  are  in  demand  not  only  on  the  seaboard,  but  in  the  interior  States,  both 
east  and  west 

The  distribution  list  shows  this  clearly.  Between  one-seventh  and  one-eighth  of  the  office 
distribution  is  in  the  six  States  of  Ohio,  Kentucky,  Tennessee,  Indiana,  Illinois,  and  Missouri. 

11.  The  records  and  results  are  promptly  publishing  under  act  of  Congress  so  as  to  secure 
against  loss,  to  prevent  delay,  and  to  insure  the  full  information  from  and  responsibility  of 
those  by  whom  the  work  is  executed. 

It  has  been  the  reproach  of  works  of  this  kind  that,  while  the  results  are  furnished,  the  data 
upon  which  they  are  made  up  are  not  presented  for  scrutiny  at  all,  or,  if  at  all,  so  late  that,  for 
practical  use,  they  have  lost  much  of  their  value.  The  American  Philosophical  Society  recom¬ 
mended  earnestly  the  publication  of  the  records  of  the  Coast  Survey,  and  on  the  recommenda¬ 
tion  of  the  department  to  Congress  the  publication  was  authorized  and  an  appropriation  made 
for  the  object  in  1854-^55,  and  in  the  two  subsequent  years. 

At  the  time  of  making  the  special  report  this  work  was  in  full  progress.  It  has  since  been 
unavoidably  suspended  for  want  of  the  necessary  appropriation  to  carry  it  on.  This,  it  is 
hoped,  as  soon  as  the  temporary  exigency  of  the  government  is  relieved,  will  be  renewed,  so 
that  the  publication  may  go  forward. 

12.  The  progress  of  the  Coast  Survey,  as  indicated  by  geographical  limits,  shows  a  great 
increase  in  recent  progress  over  that  of  the  earlier  years. 

In  1844  there  were  two  centres  of  work,  Narragansett  and  Buzzard’s  bays,  and  the  coast  of 
Long  Island,  Delaware  bay  entrance,  and  the  upper  part  of  the  Chesapeake.  A  base  of  veri¬ 
fication  was  measured  at  each  end  of  the  work;  four  sheets  were  published  and  six  were  in 
progress.  In  1845  this  work  was  extended  eastward,  and  a  new  centre  in  Albemarle  sound 
was  also  added.  Eight  general  and  harbor  charts  were  published,  and  the  important  survey  of 
the  Gulf  Stream  was  begun. 

In  1856  the  work  on  Section  I  reached  Mt.  Desert,  Me. ;  the  Kennebec  and  Casco  bay  were 
under  survey;  work  was  done  north  of  Cape  Ann  and  near  Plymouth;  Massachusetts  bay  was 
completed  and  progress  made  on  the  outside  of  Cape  Cod,  and  further  progress  towards 
George’s  Bank  in  off-shore  work.  The  difficult  shoals  in  Nantucket  sound  and  outside  were  finished. 
Six  charts  of  this  section  were  drawn  and  seven  in  progress,  seven  engraved  and  five  in  progress 
of  engraving  during  the  year.  In  Section  II  the  resurvey  of  New  York  bay  and  harbor  for  the 
State  commissioners  was  nearly  completed,  and  the  Hudson  river  work  was  extended  both 
northward  and  southward.  Several  special  surveys  were  made  and  a  large  number  of  drawings 
executed.  The  tidal  observations  were  numerous  and  systematic.  One  chart  was  engraved 
end  two  more  were  in  progress  in  this  section.  In  Section  HI  the  work  on  the  rivers  of 
Virginia  was  nearly  completed,  and  that  on  the  seacoast  and  the  approaches  and  interior  of  the 
Chesapeake  advanced.  Magnetic  observations  were  made,  some  charts  of  localities  in  this 
section  were  in  progress  of  drawing,  two  were  engraved  and  five  in  progress  of  engraving. 
In  Section  IV  the  connection  of  Cape  Henry  was  made  in  a  preliminary  way  with  the  work  of 
Section  HI.  At  the  middle  centre  the  work  advanced  southward  to  within  twenty  miles  of 
the  Cape  Pear.  The  work  from  the  Cape  Fear  centre  was  pushed  southward  into  the  next 
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section,  Four  chai^  of  this  section  were  drawn,  three  were  engraved,  and  four  in  progress  of 
engraving.  In  Section  V  the  northern  work  was  carried  south  to  Lockwood’s  Polly,  the  middle 
work  to  the  Hunting  Islands,  and  the  southern  centre  work  over  Sapelo,  St.  Simon’s,  and 
Turtle  river,  and  part  of  Cumberland  sound.  The  hydrography  from  Charleston  to  Tybee  was 
also  completed.  Six  charts  were  drawn,  five  of  them  were  engraved,  and  one  was  in  progress. 
In  Section  VI  the  St.  Mary’s  work  was  in  progress,  the  triangulation  of  the  keys  and  reefs  of 
Florida  was  advanced  eastward  and  westward  to  within  one  season  of  a  junction,  and  the 
hydrography  was  carried  eastward  to  Grecian  shoal  and  westward  to  Loggerhead  Key.  Off¬ 
shore  soundings  were  made  from  Tybee  to  Gape  Cafiaveral,  and  temperature  observations 
continued  in  the  Gulf  Stream.  Two'charts  were  drawn  and  three  were  in  progress,  and  three 
were  engraved.  In  Section  VII  the  work  from  the  Cedar  Keys  centre  was  extended  south¬ 
ward  j  St.  Mark’s  harbor  was  completed;  Apalachicola  and  Pensacola  begun.  Deep-sea 
soundings  were  made,  and  others  for  temperatures.  Two  charts  were  drawn  and  two  engraved 
during  the  year.  In  Section  VIII  the  work  was  extended  westward  of  Mississippi  sound, 
being  completed  to  Pass  Christian  and  Pearl  river.  Macon  and  Montgomery  were  connected 
for  longitude  by  telegraph,  the  Chandeleur  sound  work  and  the  off-shore  hydrography  were 
advanced,  and  Atchafalaya  bay  and  C8te  Blanche  bays  were  under  survey.  Five  charts  of  the 
work  in  this  section  were  drawn  during  the  year  and  four  were  in  progress.  In  Section  IX 
the  land  work  of  Matagorda  bay  was  nearly  completed,  the  hydrography  outside  made  some 
progress,  and  one  chart  was  drawn  and  engraved. 

In  Sections  X  and  XI  the  work  from  the  several  centres  made  good  progress.  San  Francisco 
bay  was  nearly  completed.  Anacapa  and  part  of  Santa  Cruz  island  were  completed,  and  other 
work  of  the  Santa  Barbara  channel  and  islands  executed.  Cortez  shoal  was  examined,  San 
Diego  harbor  resurveyed,  tides  and  currents  observed.  Nine  charts  were  completed  during 
the  year,  three  were  engraved,  and  five  in  course  of  engraving.  Sixty-seven  maps,  charts, 
and  sketches  were  published  with  the  report  of  that  year. 

The  increase  of  the  appropriation  is  simply  the  means  of  working  more  economically,  and  of 
sooner  accomplishing  a  desirable  result.  The  great  outlay  for  the  survey  ceases  as  soon  as 
fixed  points  are  determined  once,  and  the  whole  work  has  once  been  gone  over,  by  which  any 
changes  may  be  readily  determined  without  going  into  a  general  survey  again  or  elaborate 
operations. 

13.  The  comparison  of  progress  and  expenditure  shows  that  the  work  on  the  larger  scale  of 
the  present  system  is  more  economical  than  on  the  smaller  scale  of  the  former  progress. 

The  statistical  data,  founded  chiefly  on  the  extent  of  shore  line,  show  that  the  progress  in 
1855,  when  the  work  had  taken  its  present  proportions  of  progress  and  expenditure  in  the 
three  principal  operations  of  triangulation,  topography  and  hydrography,  ranged  from  nearly 
two  and  a  half  times  the  average  progress  during  the  earlier  years  of  my  superintendence, 
namely,  between  1844  and  1849.  The  progress  of  office-work  was  in  a  higher  ratio.  Making 
a  liberal  allowance  for  the  progress  on  the  Western  Coast,  the  proportionate  progress  on  the 
Atlantic  and  Gulf  of  Mexico  coasts  in  1855  is  at  least  two  and  eight-tenths  times  (2.8  to  1,} 
the  average  between  1844  and  1849.  The  expenditure  for  the  same  coasts  was,  on  the  average, 
1116,000  during  the  first  five  years  named,  and  $260,000  in  1855,  (calendar  year,)  or  less  than 
two  and  three-tenths  (2.3  to  1)  of  the  former.  The  economy  was  five-tenths  in  two  and  eight- 
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tenths,  or  eipteen  per  cent.,  and  this  leaves  out  many  things  whicii  would  give  a  iriuch  higher 
ratio,  as  will  be  seen  from  the  statement  of  Professor  Trowbridge,  to  which  I  shall  now  refer. 

In  passing  to  Professor  Trowbridge^  s  comparisons,  which  take  in  the  period  before  my  super¬ 
intendence,  I  would  observe  that  the  proportion  of  one  of  the  operations  to  the  other  parts  of 
the  work  has  been  diminished  purposely,  the  topo^aphy  not  being  carried  so  far  inland,  partly 
in  consequence  of  the  objections  urged  in  the  discussion  in  Congress  to  this  extent  of  topog¬ 
raphical  detail,  and  partly  from  the  different  character  of  the  southern  coast,  where  the  larger 
proportion  of  the  recent  work  has  ^3een  carried  on.  The  paper  by  Professor  Trowbridge, 
Appendix  No.  41,  shows  that,  considering  all  the  expenditures  of  the  survey  from  183i  to 
1844,  and  from  1844  to  1856,  twelve  years  in  each^  “the  expenditures  for  the  last  twelve 
years  *  *  *  *  amounted  to  about  four  times  the  expenditures  of  the  preceding  twelve 
years;  and  it  is  shown  that  the  field  work  during  the  last  period  was  about  7.3  times  greater 
than  for  the  preceding  period,  the  office  work  being  more  4han  ten  times  greater.  Taking  the 
field  work  for  the  comparison,  which  is  the  least  favorable,  we  have  th6  following  result : 
From  1832  to  1844,  expenditure  1,  wort  done  1 ;  from  1844  to  I856-^6t,  ex|)eiiditure  4/ 
work  done  7.3. 

“This  comparison,  for  an  interval  of  twelve  years,  supposing  the  increase  in  expenditure  and 
resnltsto  be  ^adual,  gives  an  annual  increase  of  expenditure  of  thirty-three  (S3)  per  cent.; 
and  for  the  annual  increase  of  work  done  sixty  (60)  per  cent.,  showing  a  gain  in  economy  ot 
twenty-seven  (27)  per  cent. 

“It  is  thus  seen  that  while  a  gradual  increase  in  the  Coast  Survey  expenditures  has  been 
found  necessary  in  order  to  extend  the  benefits  of  the  work  to  all  parts  of  the  coeust  at  th6  same 
tbe,  a  vast  gain  in  time  and  money  has  been  effected. 

Profesor  Trowbridge  farther  shows  that  if  the  Western  Coast  expenditures  and  results  bd 
deducted,  which  is  necessary  to  a  fair  view  of  the  case,  since  the  prices  on  that  coast  ate  so 
much  higher  than  on  this,  the  economy  shows  still  ihore  strongly. 

With  that  deduction,  “the  comparison  between  the  cost  and  results  will  be  as  follows,  (for 
the  Atlantic  coast:)  Prom  1832  to  1844,  expenditure  1,  work  1;  from  l644  to  1866-'67, 
expenditure  2.7,  work  6.5,  which  shows  an  increase  of  twenty-two  per  cent,  per  annum  in  the 
expenditures,  and  of  fifty-four  per  cent,  in  the  resultfr — again  of  thirty -two  per  cent,  in  economy.^  ^ 

For  further  detsdls  see  Professor  Trowbridge’s  ^aj^er,  in  Appendix  ifTo,  41. 

In  these  comparisons  the  enhanced  prices  of  all  supplies  is  not  considered  ;  nor  is  the  fact 
that  in  the  southern  sections  the  wages  and  supplies  are  more  costly  than  in  the  northern  ones, 
to  which  the  work  was  chiefly  confined  in  the  earlier  periods  ;  but  the  comparison  is  from  the 
figures  as  they  stand  upon  the  record,  the  statistics  being  used  to  show  the  progress,  and  the 
appropriations  to  show  the  cost  of  the  work. 

14.  The  present  scale  of  conducting  the  survey  is  just  up  to  the  “^ants  of  commerce  and 
navigation.  To  ffimihish  the  scale  would  be  to  fall  below  those  wants,  to  ihake  the  survey  take 
more  time  and  cost  more  money. 

When  the  survey  was  upon  its  former  small  scale  there  was  a  constant  complaint  in  Oougrm 
nud  in  the  country  generally  of  its  slow  progress.  The  Executive  and  Congress  felt  this  ;  ahd 
the  subject  being  fully  and  fairly  considered  by  the  President  and  Treasury  Department,  and 
hy  Congress,  the  scale  was  enlarged  to  its  present  extent. 
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The  variong  accredited  bodies  connected  'with  commerce  and  na-dgation  thronghont  the 
conntry  have  approved  of  the  present  scale  of  the  work  as  at  once  elSective  and  economical. 

In  every  question  of  advancement  of  commerce  and  navigation  ;  in  the  questions  of  military 
and  naval  defence ;  in  the  questions  of  lighting,  beacons,  and  buoys  throughout  the  whole 
coast,  Atlantic,  Gulf,  and  Pacific,  the  data  of  the  survey  are  called  for  to  give  the  necessary 
basis  for  investigation  and  calculation. 

The  constant  calls  for  information  from  the  archives,  reaching  eighty-one  in  1857,  show  the 
demand  for  such  data.  * 

To  specify  some  of  the  questions  in  regard  to  commerce  and  navigation  :  The  question — can 
the  Great  Eastern,  now  built  in  Great  Britain,  enter  our  harbors — ^has  been  determined  by 
reference  to  Coast  Survey  maps.  Portland  has  been  selected  as  the  place  of  touching.  It  has 
been  shown  that  New  York  is  accessible  to  her  from  the  Sound  side,  so  that  she  can  lie  nearer 
to  the  city  than  Sandy  Hook  ;  that  she  c€tn  enter  the  Chesapeake  and  reach  a  proper  anchorage. 

The  discovery  of  Stellwagen’s  Bank,  off  the  entrance  to  Massachusetts  bay,  has  led  to  a  vast 
improvement  in  the  safety  of  the  na'vigation  of  that  bay. 

The  development  of  the  Nantucket  shoals,  by  which  the  light-boat  has  been  placed,  and 
navigation  rendered  comparatively  safe,  has  been  of  vast  importance  to  the  commerce  of  the 
United  States,  and  was  not  made  one  hour  too  soon,  since  one  of  our  national  vessels  might 
have  been  lost  with  a  precious  freight  but  for  the  knowledge  of  a  Coast  Survey  pilot,  acquired 
in  the  survey  of  these  shoals,  and  his  presence  at  the  right  point  of  time  and  at  that  place. 

The  whole  question  of  the  growth  of  Sandy  Hook  into  the  main  ship  channel  of  New  York 
harbor  has  been  settled  by  our  surveys.  The  question  of  the  draught  of  the  Cunard  steamers 
has  been  settled  by  the  Coast  Survey  discovery  of  Gedney’s  channel  at  New  York.  The  ques¬ 
tion  of  the  proper  port  of  entrance  of  a  great  southern  line  of  steam  vessels  has  been  solved  by 
the  Coast  Survey ;  and,  in  fact,  the  survey  of  the  splendid  harbor  of  York  river,  Va.,  was  not 
made  a  month  too  soon.  The  question  of  the  improvement  of  the  Cape  Fear  and  of  Charleston  and 
Savannah  harbors  turns  upon  our  surveys.  The  question  of  a  southern  naval  depot  was  decided 
upon  the  merits  of  the  harbors  brought  out  by  our  maps,  as  is  sho'wn  by  the  discussion  in  regard  to 
Port  Royal,  S.  C.,  and  Bruns-wick,  Ga.,  in  the  Senate  of  the  United  States.  The  important  com¬ 
munication  across  the  peninsula  of  Florida  by  the  air-line  railroad ;  the  question  of  its  harbors 
on  the  Atlantic,  at  St.  Mary’s,  and  at  Cedar  Keys  and  Tampa  on  the  Gulf ;  and  of  its  communi¬ 
cations  coastwise  from  the  north  and  east,  and  to  the  south  and  west,  and  'with  California,  are 
determined  for  the  most  part  from  Coast  Survey  data,  acquired  not  a  year  too  soon. 

The  question  of  the  improvement  of  Apalachicola  harbor  will  turn  upon  our  data. 

The  discovery  of  a  new  chaimel  at  the  eastern  end  of  Dog  island,  leading  to  a  safe  and  com¬ 
modious  anchorage  in  St.  George’s  sound,  will  bear  an  important  part  in  deciding  the  future 
of  this  part  of  the  coast. 

The  questions  of  the  use  of  Mobile  bay  and  of  Ship  and  Cat  island  harbors  for  the  entrance 
of  the  British  packet  steamers  were  decided  by  these  data  'within  a  few  months  after  the 
surveys  of  these  important  localities  were  made,  and  concerned  aU  the  Gulf  States  and  the 
interior  connected  ■with  them  through  the  rivers. 

The  question  of  the  growth  of  the  delta  of  the  Mississippi  will  be  determined  in  the  progress 
of  the  survey. 
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Tbe  qnestiou  of  the  great  communication  across  the  continent  from  Galveston  and  of  the 
improvement  of  the  coast  of  Texas  rests  upon  these  surveys,  which  are,  in  fact,  two  years 
behind  the  demands  of  that  question. 

The  whole  commerce  of  the  Western  Coast  of  the  United  States  has,  in  the  view  of  her 
merchants  and  navigators,  received  the  highest  benefit  from  the  reconnaissance  maps  of  that 
coast  and  the  surveys  of  the  harbors.  The  discovery  of  red  sand  as  a  mark  for  the  bar  of  San 
Francisco  is  of  the  highest  importance. 

In  regard  to  the  defences  the  chief  engineer  speaks  in  terms  not  to  be  misunderstood.  The 
modification  of  the  defensive  works  at  New  York,  and  of  those  at  Mobile  entrance,  and  the 
defences  of  San  Francisco,  may  be  cited  among  many  instances  of  the  value  of  these  surveys. 

The  improved  light-house  system  has  availed  itself  of  the  Coast  Survey  data  in  regulating 
tbe  positions  and  number  of  lights  and  in  determining  their  necessity;  also  in  placing  beacons 
and  bnoys.  The  Florida  reef  has  been  rendered  comparatively  safe  by  the  beacons,  places  for 
which  were  pointed  out  by  the  survey,  by  the  anchorages  found,  and  the  charts  presented  to 
navigators.  The  loss  of  one  large  vessel  on  this  reef,  avoided  by  our  chart,  according  to  the 
testimony  of  the  captain,  would  have  covered  most  of  the  cost  of  the  Coast  Survey  for  one 
whole  year. 

15.  The  list  of  developments  and  discoveries  made  by  the  Coast  Survey  parties,  in  their 
soundings  and  examinations,  shows  in  a  striking  form  the  utility  of  the  Survey  to  commerce 
and  navigation. 

This  list  (Appendix  No.  9)  includes  at  present  no  less  than  a  hundred  and  fifty  items,  and 
shows  how  very  necessary  it  was  to  the  mariner  to  be  made  acquainted  with  the  dangers  and 
facilities  to  navigation  thus  developed.  The  list  contains  developments  on  every  part  of  the 
coast  which  has  yet  been  under  survey. 

16.  The  enormous  losses  by  marine  disaster,  as  well  of  life  as  of  property,  should  be  dimin¬ 
ished  by  every  proper  means,  and  one  of  the  most  effective  of  these  is  by  providing  accurate 
charts  of  the  coast. 

In  1855  about  four  hundred  and  thirty  lives  were  lost  upon  our  coast,  and  property  to  the 
▼sine  of  $11,860,000.  The  increase  of  tonnage  yearly  is  about  ten  per  cent.  Interesting 
statistics  of  wrecks,  obtained  by  Professor  Trowbridge  from  the  underwriters  at  New  York, 
we  stated  at  the  end  of  his  paper,  .  (Appendix  No.  40.)  That  the  tendency  is  to  diminish  the 
tish  of  navigation  is  well  known  to  the  underwriters.  The  case  of  the  Florida  reefs  is  directly 
in  point  By  the  erection  of  beacons  resulting  from  the  surveys,  the  publication  of  sketch 
wsps  as  the  survey  was  going  on,  and  other  circumstances  not  necessary  to  state,  the  number 
has  been  diminished  and  the  character  of  the  wrecks  has  been  changed.  In  three  years,  from 
1844  to  1846,  there  were,  on  the  average,  thirty-seven  wrecks  upon  the  Florida  reefs,  while  in 
Ihree  years  afterwards,  (1854  to  1856,)  notwithstanding  the  increase  of  tonnage,  there  were 
but  thirty-five  wrecks  on  the  average. 

The  increase  of  tonnage  would  have  made  the  proportional  number  forty-nine.  The  proper- 
thmal  losses,  too,  were  much  diminished. 

n.  In  determining  the  scale  and  mode  of  executing  the  Coast  Survey  it  should  be  considered 
that  the  work  is  a  temporary  one,  having  a  limited  object— the  surveying  of  a  definite  extent 
of  coast. 

4  • 
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The  suryey  of  the  coast  baviog  been  once  determined  upon,  there  is  a  definite  amount  of 
work  to  be  done,  and  the  problem  is  to  execute  that  with  the  greatest  economy  and  despatch 
consistent  with  the  resources  of  the  government.  The  increase  of  the  appropriations  provides 
for  the  more  rapid  completion  of  the  work,  and  terminates,  therefore,  all  expenditure  at  an 
earlier  date.  It  is  not  like  the  increase  of  a  government  expenditure  for  a  permanent  depart- 
ment,  where  an  enlargement  of  expenses  remains,  and  year  by  year  must  be  constantly  provided 
for,  but  this  provides  for  its  own  completion  at  a  day  so  much  earlier  as  the  means  are  more 
abundantly  furnished,  and,  in  fact,  as  experience  shows,  in  a  greater  proportion  than  this. 

18.  While  other  compensations  under  the  government  have  been  considerably  increased 
those  of  the  officers  of  the  Coast  Survey  have,  on  the  average,  been  diminished,  indicating  a 
close  economy  in  this  branch  of  the  public  service,  where  the  salaries  are  fixed  by  the  Treasury 
Department  itself.  This  is  notwithstanding  the  enhancement  in  price  of  everything  in  the 
country  which  has  occurred  during  the  period  referred  to. 

•  DEVELOPMENTS  AND  DISCOVERIES. 

The  general  list  up  to  1857,  inclusive,  is  given  in  Appendix  No.  9,  and  contains  one  hundred 
and  forty*  two  references  to  matters  geographically  arranged.  The  following  is  a  list  for  the 
last  year  : 

1.  Fishing  ledge  off  Kennebunk,  Maine,  thoroughly  sounded. 

2.  A  rock  one  mile  to  the  southward  and  westward  of  Boon  island,  with  seventeen  feet 
water.  The  sea  breaks  on  it  in  heavy  weather. 

3.  Development  of  Boon  Island  ledge,  coast  of  Maine. 

4.  A  rock  off  Cape  Neddick,  Maine,  determined  in  position. 

6.  A  detached  rock,  two-thirds  of  a  mile  northward  and  eastward  of  York  ledge,  Maine. 

6.  Determination  of  the  position  of  a  rock  more  than  a  mile  off  the  mouth  of  York  river, 
Maine,  bare  at  low  tide  and  dangerous  to  coasters. 

7.  Development  of  Duck  Island  ledge. 

8.  A  very  dangerous  rock,  with  only  six  and  a  half  feet  water,  off  the  entrance  to  Portsmouth 
harbor,  N.  H.,  about  four  nautical  miles  eastward  from  the  Whale's  Back  light. 

9.  A  rock,  with  twelve  feet  at  mean  low  water,  about  a  third  of  a  mile  eastward  of  that  just 
described. 

10.  An  extension  of  the  sand  spit  to  the  southward  of  Sunken  ledge,  Boston  harbor,  since 
the  survey  of  1847. 

11.  Luddington  rocks,  determined  in  position,  about  ten  yards  apart,  a  mile  and  a  half 
(nautical)  S.  W.  by  compass,  from  New  Haven  light-house. 

12.  Tidal  currents  in  East  river.  New  York,  and  surface  and  sub-currents  investigated  in 
New  York  harbor,  the  lower  bay,  and  on  the  bar. 

13.  Changes  of  shore-lines  and  hydrography  determined  at  the  Cape  Pear  entrances,  N.  0. 

14.  Increase  of  depth  developed  in  Maffitt’s  channel.  Charleston  harbor,  S.  C. 

15.  A  new  channel  into  St.  George's  sound,  (Apalachicola,  Fla.,)  at  the  east  end  of  Dog 
island,  and  anchorage  connected  with  it. 

16.  Shoals  near  the  east  and  west  passes  of  St.  Gemrge's  sotmd,  (Apalachicola,  Fla.,)  and 
a  new  channel  between  St.  George’s  and  St.  Yincent’s  islands. 
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11.  Whiibg^B  rock,  determined  in  position  near  the  Brothers/’  at  the  entrance  of  San 
Pablo  bay,  0^ 

18.  A  reef  developed  nff  the  Oontra  Costa  flats^  San  Francisco  bay,  Cal. 

19.  A  bank  of  three  and  a  half  fathoms,  about  a  mile  off  the  S.  W.  point  of  Sucia  island,  at 
the  northern  entrance  of  Washington  sound,  W.  T. 

Notices  of  several  of  these  developments  and  discoveries  are  given  in  the  Appendix,  Nos.  10 
to  18,  inclusive. 

The  most  important  one  is  the  discovery  by  Lieutenant  Commanding  Duer  of  the  eastern 
channel  into  St  Qeoi^e’s  sound,  (Apalachicola.) 

I  have  not  thought  it  necessary  to  repeat  the  table  of  depth  of  channels,  bars,  Ac.,  given  in 
my  last  report,  deeming  a  publication,  with  additions,  once  in  two  years  sufficient. 

The  reports  to  which  1  have  just  referred  as  in  the  Appendix  contain  statements  of  interest 
in  reihting  or  admitting  suggestions  in  regard  to  facilities  and  dangers.  I  am  indebted  to 
Captain  E.  B.  Forbes,  to  President  Curtis,  (through  Messrs.  Bond  &  Son,)  and  to  G.  W. 
Blnnt,  esq.,  for  valuable  suggestions  in  regard  to  examinations. 

SUBVEYS  ON  THE  WESTERN  COAST. 

A  list  of  surveys  of  capes,  headlands,  islands,  harbors  and  anchorages,  bays,  reefs,  banks 
and  shoals,  straits  and  entrances,  rivers,  cities,  and  towns  on  the  Western  Coast  is  given  in 
Appendix  No.  7,  and  includes  one  hundred  and  ten  titles.  The  work  has  closely  followed  the 
development  of  that  important  part  of  the  coast  of  the  United  States.  The  aid  required  under 
the  law  to  the  Northwest  Boundary  Commission  has  necessarily  retarded  the  hydrography  there 
daring  ffie  past  year.  The  survey  of  the  Western  Islands,  too,  is  continuing  from  a  balance  of 
the  former  appropriation,  no  new  appropriation  for  1868-69  having  been  made. 

DIRECrrORY  FOB  THE  PACIFIC  COAST. 

Thifluaeful  work  (Appendix  No.  44)  has  been  compiled  by  George  Davidson,  esq.,  assistant 
in  the  Coast  Survey,  from  the  Coast  Survey  and  other  authentic  data,  embodying  also  the 
resnlts  of  his  own  experience  on  the  coast,  where  he  has  been  occupied  in  charge  of  geogra¬ 
phical,  triangulation,  md  topographical  parties  since  the  commencement  of  the  survey  iu  1849. 
Having  thoroughly  and  peculiarly  identified  himself  with  the  survey  of  the  Western  Coast  from 
its  beginning,  and  had  occasion  himself  to  know  the  necessities,  facilities,  and  dangers  of  its  ^ 
ittvigation,  he  has  been  in  a  position  to  prepare  a  particularly  valuable  directory  for  the  use  of 
mMiners  and  navigators. 

Hr.  Davidson  was  one  of  the  pioneers  of  the  Coast  Survey  cm  the  Pacific,  and  the  oddest  of 
the  party  (George  Davidson,  John  Rockwell,  and  James  S.  Lawson)  who  undertook,  upon  the 
deader  resources  of  tiie  survey  and  under  the  difficulties  incident  to  the  recent  discovery  of 
gold  in  that  region,  to  carry  forward  the  work.  Lieutenant  William  P.  McArthur,  United 
States  navy,  to  whose  energy  and  enterprize  we  owed  the  first  reconnaissance  chart  of  the 
®oa8t,  did  not  live  to  return  to  the  Atlantic  States  with  the  results  of  his  labors.  These  have 
been  perfected  with  more  ample  means  by  Commander  James  Alden,  whose  name,  with  those 
of  Lieutenants  Bartlett,  MacSae,  Cuyler,  and  others,  is  honorably  associated  witfi  the  advance 
of  the  hydrography  of  the  Western  Coast,  from  liower  Clahfomia  to  the  British  poasesatons. 
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On  the  Pacific  coast  the  Directory  will  pass  into  the  hands  of  the  ofiScers  of  the  navy  and 
navigators  generally,  and  any  errors  or  inadvertencies  which  may  exist  (and  in  snch  an 
extensive  work  they  mnst  almost  necessarily  occur)  cannot  escape  criticism.  This  Mr. 
Davidson  frankly  and  unhesitatingly  admits.  The  credit  of  an  elaborate,  important,  extended, 
laborious  work  like  this  cannot  be,  even  in  the  least  degree,  impaired  by  slight  imperfections 
in  detail. 

The  general  plan  of  the  Directory  is,  to  give  a  description  of  the  bay,  harbor,  portion  of 
the  coast,  its  leading  features,  the  history  of  its  discovery,  with  notes  of  the  previous  maps 
and  charts,  and  remarks  of  the  earlier  navigators,  and  a  comparison,  sometimes,  of  existing 
characteristics  with  those  assigned  in  earlier  times.  The  facilities  for  navigation,  geographical 
position,  and  magnetic  variation  follow,  with  sailing  directions  for  entering  the  bay  or  harbor, 
or  passing  along  the  coast.  The  leading  features  of  the  tides  are  given.  General  remarks 
dose  the  paragraphs,  each  of  which  is  headed  with  the  name  of  the  portion  of  the  coast 
described  in  it.  Deferences  are  added,  giving  the  dates  of  the  Coast  Survey  charts  of  all  the 
localities  for  which  charts  have  been  published. 

SPECIAL  8UBVEY8, 

The  progress  made  in  the  survey  for  connecting  the  triangulations  of  the  Atlantic  and  Gulf 
of  Mexico  by  an  air  line  across  the  head  of  the  peninsula,  is  stated  under  the  head  of  Section 
YI.  1  remarked  last  year  that  another  appropriation  of  ten  thousand  dollars  would  be  required 
to  complete  this  work,  if  that  sum  only  were  granted  for  the  fiscal  year  1 858-’ 59.  I  have  yet 
had  no  reason  to  change  this  opinion,  and  have  therefore  asked  five  thousand  dollars  for  the 
next  fiscal  year  for  the  work.  It  is  probable  that  a  second  appropriation  of  the  same  amount 
may  be  needed  to  complete  it. 

In  prosecuting  the  special  surveys  for  the  General  Land  Office  of  the  Florida  main  and  keys, 
the  main  at  Cape  Sable  has  been  connected  by  triangulation  with  the  keys,  and  two  topo¬ 
graphical  parties  have  been  engaged  between  Key  Largo  and  the  Yacas,  marking  those  keys 
which  contained  fast  land,  according  to  the  scheme  approved  by  the  Land  Office.  My  report 
on  this  subject  to  the  Commissioner  is  in  the  Appendix,  (No.  35,)  accompanied  by  extracts 
from  those  of  the  assistants  occupied  in  the  surveys.  One  more  year  would  have  completed 
this  work  had  the  appropriation  been  continued. 

INFOBMATION  FUBNISHED. 

The  list  of  items  of  information  famished,  under  the  regulations  of  the  Treasury  Department, 
from  the  archives,  is  given  in  Appendix  No.  6,  and  includes  seventy-two  communications  of 
more  or  less  importance,  some  of  them  consisting  of  several  tracings  of  maps.  An  application 
to  the  Secretary  of  the  Treasury  is  needed  as  a  security  in  case  of  non-compliance  with  the 
simple  conditions  exacted  by  the  department. 

ETATIiniCS. 

Of  the  field  and  hydrographic  parties,  a  considerable  number  is  either  at  work  at  the  end  of 
the  surveying  year,  or  about  being  transferred  to  the  southern  sections  j  and  it  hence  follows, 
of  necessity,  that  a  part  of  the  c^fkt'Moorh  is  left  outstanding  when  my  annual  report  is  made 
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np.  The  Btatistics  heretofore  given  were  taken  from  such  data  as  were  in  the  office  when  my 
yearly  reports  were  presented  to  the  department  to  be  laid  before  Congress  ;  and  from  varying 
exigencies  incidental  to  that  period  of  the  season,  unequal  portions  of  the  office-work  were  in 
consequence  omitted.  In  some  cases,  moreover,  the  return  of  records,  &c.,  was  unavoidably 
delayed  or  postponed  by  the  immediate  reassignment  of  the  same  parties  to  other  field  duty. 

Within  the  year  the  table  of  statistics  has  been  thoroughly  revised  by  reference  to  the 
aggregate  joomals,  charts,  topographical  sheets,  and  other  data  now  in  the  archives,  and  the 
particnlars  distributed  to  the  dates  to  which  they  respectively  belong.  The  result  (Appendix 
No.  8)  is  satisfactory,  and  shows,  as  might  be  expected,  a  gain  in  the  rate  of  progress  in  the 
prosecution  of  the  field-work. 


MAPS  AND  CHABTS. 

The  details  of  progress,  in  reference  to  maps  and  charts,  are  given  under  the  head  of  office- 
work  in  the  closing  chapter  of  this  report.  In  my  report  of  last  year  1  explained  the  plan 
which  had  been  adopted  for  a  series  of  preliminary  charts  of  the  coast  on  a  scale  of 
and  for  two  sets  of  finished  maps  and  charts,  one  with  coast  topography  and  in-shore 
hydrography  on  the  scale  of  and  the  other,  general  coast  charts  with  both  the  in  and 

off-shore  hydrography  on  the  scale  of  unrWir*  ^  stated  at  the  same  time  the  progress  made  in 
the  several  classes,  and  the  materials  already  in  the  office  for  the  series.  Besides  these  three 
classes  are  the  numerous  harbor  maps  and  charts  published  or  in  progress. 

The  study  of  the  irHw  coast  maps  and  charts  has  been  completed  during  the  year  as  far  as 
is  practicable,  before  the  minute  surveys  of  all  the  localities  are  made.  They  are  a  hundred 
and  thirteen  in  number,  formed  into  sets  or  series,  (Sketch  No.  40,)  so  as  to  include  some  of 
the  principal  highways  of  commerce  on  the  same  series,  beginning  and  ending  at  ports  con¬ 
nected  in  commercial  relations  and  navigating  interests.  Of  these,  twenty-seven  are  in 
progress  of  drawing  or  engraving,  fifteen  having  been  already  completed.  The  materials  for 
beginning  twenty-eight  are  in  the  office.  The  Atlantic  coast  will  be  given  in  sixty-seven 
sheets,  constituting  twenty-four  series.  The  first  series  extends  from  Calais,  Maine,  to 
Penobscot  bay,  and  is  divisible  into  two  sets  of  two  sheets  each ;  one  from  Calais  to  Eastport, 
the  other  from  Eastport  to  the  Penobscot. 

The  second  extends  from  Bangor,  Maine,  to  Portland ;  is  also  in  three  sheets  and  divisible 
into  two  sets,  one  including  the  Penobscot  river  and  bay  from  Bangor  to  Bockland ;  the  other 
from  Penobscot  entrance  to  Portland. 

The  third  series,  in  three  sheets,  extends  from  Cape  Elizabeth  (Portland)  to  Cape  Ann, 
(Gloucester,  Mass.) 

The  fourth  series,  in  two  sheets,  extends  over  Massachusetts  bay. 

The  fifth,  in  three  sheets,  from  Nantucket  to  Point  Judith. 

The  sixth  and  seventh,  each,  in  three  sheets,  over  Long  Island  Sound  and  the  south  side  of 
frong  Island. 

The  eighth,  one  sheet,  over  New.  York  bay  and  harbor  and  the  approaches. 

The  ninth,  in  three  sheets,  along  the  cosist  of  New  Jersey. 

The  tenth,  in  three  sheets,  includes  Delaware  river  (from  Trenton)  and  Delaware  bay* 

The  eleventh,  the  peninsular  seacoast  of  Delaware,  Maryland,  and  Virginia* 
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The  twelfth  and  thirteenth,  each  in  three  eheets,  cover  the  Cheaapeake;  <me  series  extend¬ 
ing  from  the  bead  of  the  bay  to  the  Potomac,  and  the  other  from  the  Potomac  to  the  entrance. 

The  fourteenth  series,  in  three  sheets,  extends  from  Cape  Henry  to  Cape  Hatteras. 

The  fifteenth  and  sixteenth,  each  in  two  sheets,  cover  Albemarle  and  Pampiico  Sounds,  the 
minor  sounds  connected  with  them,  and  the  entrances  to  the  rivers. 

The  seventeenth  series,  in  two  sheets,  extends  from  Cape  Hatteras  to  Cape  Lookout. 

The  eighteenth,  in  three  sheets,  from  Cape  Lookout  to  Cape  Fear. 

The  nineteenth  series,  in  three  sheets,  reaches  from  Cape  Fear  to  Winyah  bay. 

The  twentieth,  from  Winyah  bay  to  Tybee  entrance,  (Savannah  river.) 

The  twenty-first,  in  four  sheets,  from  Tybee  entrance  to  the  St.  John’s. 

The  twenty-second,  in  four  sheets,  from  the  St.  John’s  to  Cape  CafiaveraL 

The  twenty-third,  in  two  sheets,  from  Cape  CaBaveral  to  St.  Lucie  Inlet. 

The  twenty-fourth,  in  three  sheets,  from  St.  Lucie  Inlet  to  Cape  Florida,  terminating  the 
Atlantic  coast. 

These  sixty-seven  sheets  will  be  generally  of  the  same  size,  namely,  twenty-five  by  thirty- 
five  inches;  and  all  may  be  bound  into  the  same  atlas  of  the  Atlantic  coast. 

The  Florida  channel  and  Gulf  of  Mexico  coast  will  be  given  in  forty-six  sheets,  constituting 
seventeen  series.  The  sheets  are  of  the  same  size  as  for  the  Atlantic.  Continuing  the  num¬ 
bers  heretofore  referred  to: 

The  twenty-fifth  series,  in  four  sheets,  extends  from  Cape  Florida  to  Key  West. 

The  twenty-sixth,  in  two  sheets,  from  Key  West  to  the  Tortugas. 

The  twenty -seventh,  in  two  sheets,  from  Cape  Sable  to  Cape  Bomano. 

The  twenty-eighth,  in  three  sheets,  from  Cape  Romano  to  Tampa  bay. 

The  twenty-ninth,  in  three  sheets,  from  Tampa  bay  to  Cedar  Keys. 

The  thirtieth,  in  two  sheets,  from  Cedar  Keys  to  St.  Mark’s. 

The  thirty -first,  in  two  sheets,  from  St.  Mark’s  to  Apalachicola. 

The  thirty-second,  in  two  sheets,  from  Apalachicola  to  St.  Andrew’s  bay. 

The  thirty-third,  in  two  sheets,  from  St.  Andrew’s  to  Mobile. 

»  The  thirty-fourth,  one  sheet,  covers  Mobile  bay. 

The  thirty-fifth,  in  three  sheets,  extends  from  Mobile  entrance  to  New  Orleans. 

The  thirty -sixth,  in  six  sheets,  two  of  which  are  the  same  as  two  in  the  last  series,  embraces 
the  approaches  to  New  Orleans. 

The  thirty-seventh,  in  two  sheets,  extends  from  Timballier  bay  to  Atchafalaya  bay. 

The  thirty-eighth,  in  three  sheets,  from  Atchafalaya  to  Calcasieu  bay. 

The  thirty-ninth,  in  three  sheets,  from  Calcasieu  to  Galveston  bay. 

The  fortieth,  in  three  sheets,  from  Galveston  to  Matagorda  entrance. 

The  forty-first,  in  three  sheets,  from  Matagorda  to  Corpus  Christi  bay. 

The  forty-second,  in  three  sheets,  from  Corpus  Christi  to  the  Bio  Grande. 

Materials  for  beginning  twenty-nine  of  these  series  (more  than  half)  are  already  in  the 
archives.  These,  it  will  be  remembered,  are  to  be  finished  maps  resulting  from  the  survey. 

In  the  Drawing  Division,  seventy-eight  sheets  have  been  worked  on  during  the  year,  fr^y- 
seven  of  which  have  been  completed,  and  Giirly-one  are  in  progress.  Of  the  number  completed. 
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eleven  are  finished  maps,  four  preliminary  charts,  three  comparative  charts,  twenty-six 
are  eketches,  (including  fourteen  progress  sketches,)  emd  three  are  sheets  of  diagrams. 

Eighteen  of  the  drawings  in  progress  are  finished  maps,  four  are  finished  charts,  three 
general  coast  charts,  and  eight  are  preliminary  charts. 

In  the  Engraving  Division,  six  first  class  maps  have  been  completed  during  the  year,  and 
twenty  have  been  in  progress.  Of  these  last,  twelve  were  commenced  in  former  years  and 
eight  in  the  present  year.  Sixteen  second  clas^  maps  or  charts  and  sketches  have  been  com¬ 
pleted  within  the  year;  twelve  of  which  were  begun  in  the  present  year,  and  four  of  the  same 
dess,  commenced  within  the  year,  are  in  progress.  Six  diagrams  have  been  completed.  This 
gives  a  total  of  twenty-eight  plates  completed,  and  twenty-four  in  progress,  or  of  fifty-two 
engraved  or  engraving  within  the  year  ending  October  1.  In  addition  to  those  engraved  upon 
copper,  twenty-one  charts  and  sketches  have  been  engraved  npon  stone,  nnder  the  direction  of 
the  Superintendent  of  Public  Printing.  The  complete  list,  giving  the  titles  of  the  maps  and 
charts,  will  be  found  in  Appendix,  No.  19.  The  list  of  maps,  charts,  and  sketches,  up  to  the 
present  date,  also  accompanies  this  report,  and  will  be  found  in  the  same  Appendix.  It 
indudes  two  hundred  and  eighty-six  titles,  of  which  fifty-eight  are  of  first-class  or  finished 
maps.  In  addition  to  these,  twenty  progress  sketches  have  been  engraved. 

PREUMINABY  SEACOAST  CHARTS,  GENERAL  COAST  CHARTS,  OR  OFF-SHORE  CHARTS. 

The  notice  of  the  preliminary  seacoast  charts  and  of  the  general  or  off-shore  charts,  in  my 
last  report,  was  so  full,  that  it  is  not  necessary  to  do  more  at  present  than  to  say  that  the  work 
upon  them  has  been  systematically  pnrsned.  Of  the  thirty -three  preliminary  charts,  fourteen 
are  in  progress  of  drawing  or  engraving  or  have  been  completed,  and  three  have  been  super¬ 
seded  by  finished  maps,  and  of  the  general  coast  charts,  three  are  now  in  progress. 

LONGITUDES. 

The  law  of  1844,  reorganizing  the  Coast  Survey,  provided  that  it  should  be  executed  according 
to  a  plan  to  be  submitted  to  the  President  of  the  United  States  by  a  board  of  officers  therein 
designated.  The  work  has  been  successfully  carried  on  under  that  plan  from  its  early  stage 
until  now  it  is,  on  the  Atlantic,  more  than  two-thirds  done,  and  on  the  Gulf  of  Mexico  more 
than  one-half  done,  and  the  plans  for  its  completion  are  so  fully  developed  as  to  show  that 
merely  steady  progress  in  the  direction  already  fixed  is  needed  to  insure  a  successful  comple¬ 
tion  within  a  limited  period. 

Prominent  among  the  provisions  of  the  plan  was  the  following:  “At  the  most  favorable 
points  of  this  main  series  [of  triangles]  observations  shall  be  made  for  the  determination  of 
latitude,  longitude,  and  azimuth,  and  also  such  magnetic  observations  as  circumstances  and  the 
state  of  the  annual  appropriations  may  allow.  It  is  also  urged,  and  deemed  essentially  neces¬ 
sary,  that  the  difference  of  longitude  between  some  main  points  of  the  survey  and  the  meridians 
of  toy  or  all  of  the  European  observatories  be  ascertained  immediately.^' 

The  iSrst  directions  issued  by  the  Treasury  Department  for  the  survey  under  my  superin¬ 
tendence,  in  1844,  provided  for  the  execution  of  this  work  as  follows: 

"Astronomical  and  magnetic  observations,  in  addition  to  those  already  specified,  will  be 
mnda  at  suitable  points  within  the  limits  of  the  survey,  as  directed  in  Art*  I  of  the  plan  for  the 
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reorganization  of  the  survey  of  the  coast.  The  difference  of  longitude  between  some  well 
determined  European  observatory  and  a  point  connected  with  the  survey  will  be  determined 
as  soon  as  practicable.’’ 

At  that  time  astronomical  observatories  and  the  transportation  of  chronometers  furnished 
the  only  means  of  determining  the  longitudes.  In  my  report  of  1844  I  describe  the  steps 
taken  to  carry  out  the  directions,  and  refer  to  the  observations  of  occultations  and  moon  cul¬ 
minations  made  for  the  Coast  Survey  at  Cambridge,  by  W.  C.  Bond,  esq.,  and  at  Philadelphia, 
by  Prof.  E.  0.  Kendall,  to  the  computations  of  Prof.  S.  C.  Walker,  who  had  charge  of  this 
branch  of  the  subject,  and  to  those  of  Prof.  Peirce,  of  the  Cambridge  observations  of  four 
years  between  1831.  and  1840.  At  the  same  time  an  arrangement  was  made  with  Mr.  Bond  for 
reporting  the  results  of  difference  of  longitude  between  Liverpool  and  Boston  as  determined  by 
the  chronometers  of  the  Cunard  steamers. 

The  collection  of  astronomical  observations,  including  those  of  eclipses,  occultations,  and 
moon  culminations,  and  of  chronometer  results,  was  continued,  and  my  reports  each  year  show 
the  progress  made,  and  in  1845  Prof.  Walker  made  an  elaborate  report  upon  this  subject, 
showing  how  it  was  to  be  continued.  In  my  report  of  1847  his  labors  are  thus  spoken  of : 
“The  labors  of  Mr.  Walker  are  directed  to  the  following  points:  1st.  To  make  for  the  Coast 
Survey  as  extended  a  collection  of  astronomical  observations,  bearing  upon  the  longitude,  as 
practicable.  2d.  To  preserve  throughout,  in  the  reductions,  uniformity  of  method.  3d.  To 
present  in  successive  annual  reports,  or  when  specially  called  upon  by  the  Superintendent,  the 
best  data  for  the  longitudes  of  cardinal  points  which  the  tables  and  catalogues  of  the  day  enable 
him  to  furnish.  4th.  To  preserve  the  computations,  and  so  to  arrange  the  equations  of  condi¬ 
tion  which  they  supply,  that  any  subsequent  modification  of  the  data  may  be  readily  applied. 
The  determination  of  the  longitude  of  a  cardinal  point  in  the  Coast  Survey,  by  comparison  of 
observations  in  the  United  States  and  Europe,  with  a  degree  of  precision  at  all  comparable  to 
the  results  of  the  geodetic  part  of  the  survey,  is  a  work  of  great  difficulty.  The  object  of  Mr. 
Walker’s  labors  is  to  bring  to  bear  so  large  a  number  of  results  that  any  new  or  isolated  efforts 
cannot  sensibly  alter  the  conclusion  cr  impair  confidence  in  it.  The  importance  of  this  will  be 
obvious  to  all  who  are  acquainted  with  the  difficulties  encountered  in  fixing,  in  other  national 
surveys,  the  geographical  position  of  the  central  meridian.” 

In  1848  Mr.  Walker,  then  an  assistant  in  the  Coast  Survey,  and  devoting  his  whole  time  to 
the  work,  made  his  elaborate  report,  in  which,  with  remarkable  sagacity,  he  anticipated  so 
many  of  the  causes  of  error  of  the  lunar  tables,  a  part  of  which  had  already  been  stated  in 
1845.  This  report  also  urges  the  discussion  of  all  the  occultations  of  the  Pleiades  previously 
suggested  by  Bessel. 

In  1846  the  completion  of  several  telegraph  lines  gave  a  new  impulse  to  this  subject,  and 
under  Mr.  Walker’s  immediate  direction  the  American  method  of  longitudes  was  rapidly 
developed  in  connection  with  the  survey  of  the  coast.  In  this  work  the  ingenuity  and  labors 
of  Messrs.  Saxton,  Bond,  Mitchel,  Locke,  Loomis,  and  others,  were  brought  to  bear,  under  Mr. 
Walker’s  impulse,  upon  the  various  problems  which  early  developed  themselves  in  connection 
with  telegraph  longitudes. 

The  intrinsic  difficulties  in  the  astronomical  methods,  so  strongly  urged  by  Mr.  Walker,  led 
us  to  look  more  closely  to  the  chronometric  results,  and  having  obtained  all  the  fhiit  from  the 
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nse  of  the  chronometers  of  the  steamers  of  which  these  determinations  were  capable,  our  atten¬ 
tion  was  turned  to  special  expeditions,  in  which  the  instruments  would  be  exclusively  under 
the  control  of  agents  of  the  Coast  Survey.  In  1849  and  1850  the  first  expedition  was  organized 
and  placed  under  the  direction  of  Professor  W.  C.  Bond,  of  Harvard  observatory,  and  “the  first 
mean  result,  derived  from  one  hundred  and  seventy-five  chronometers,^'  was  deduced  by  him 
and  reported.  A  second  expedition,  in  which  the  experience  of  the  first  was  used  to  improve 
the  methods,  was  carried  on  in  1851  under  the  same  immediate  direction,  the  number  of 
chronometers  having  been  increased  to  one  hundred  and  ninety,  and  the  instruments  having 
been,  most  of  them,  specially  prepared  for  use  in  the  expedition.  The  results  obtained  in 
1849,  1850,  and  1851,  were  reduced  by  Geo.  P.  Bond,  esq.,  who  reported  the  result  in  1854. 

This  year  (1851)  Mr.  Bond  reports  that,  “According  to  your  instructions  I  have  made  pre¬ 
liminary  arrangements  for  the  connection  in  longitude,  by  means  of  the  electric  telegraph,  of 
the  British  surveys  of  the  Bay  of  Fundy  and  Gulf  of  St.  Lawrence  with  the  United  States 
Coast  Survey.  Commander  Shortland  writes  me  that  he  will  be  in  readiness  to  meet  us  at 
Halifax  the  beginning  of  November."  The  observations  were  brought  to  a  close  in  December, 
1851,  those  between  Cambridge  and  Bangor  in  connection  with  them  being  under  charge  of 
Professor  S.  C.  Walker. 

The  evidence  being  deemed  conclusive  that  the  variation  of  temperature  in  the  chronometers 
seriously  affected  the  results  previously  obtained,  a  new  expedition  was  undertaken,  preceded 
by  the  investigation  of  the  effect  of  temperature  upon  the  chronometers.  This,  also,  was  under 
the  charge  of  Professor  W.  C.  Bond,  whose  report  is  given  in  mine  of  1855. — (Appendix  No.  43.) 

Geo.  P.  Bond,  esq.,  by  the  method  of  least  squares,  gave  for  the  difference  of  longitude  of 
the  Liverpool  and  Cambridge  observatories,  4A.  44m,  31.895.  Jr  0.195.  For  the  first  time  the 
voyages  east  and  west  gave  sensibly  the  same  result. — (Appendix  No.  23,  1856.) 

In  1852  Professor  Peirce,  of  Harvard,  undertook  the  subject  of  longitude  computations,  and 
on  the  decease  of  Professor  Walker,  in  1853,  Dr.  B.  A.  Gould,  jr.,  took  charge  of  the  telegraph 
operations  and  the  computations  depending  upon  them. 

The  method  of  the  Pleiades  was  revived  by  Professor  Peirce  in  1855,  (Appendix  No.  42^ 
Superintendent  Coast  Survey  Report,  1855,)  and  diagrams  of  the  occultations  have  been  dis¬ 
tributed  to  the  observatories  in  the  United  States  and  in  Europe,  which  were  invited  to  observe 
and  transmit  the  observations  to  the  Coast  Survey  Office. 

The  telegraphic  methods  were  steadily  in  progress,  and  through  the  liberality  of  the  officers 
of  the  different  telegraph  lines  every  facility  was  had  for  extending  the  chain  of  longitudes 
from  Washington  southward  and  westward  and'  northward  and  eastward.  The  introduction  of 
repeaters  into  the  different  lines  required  the  use  of  numerous  stations  in  the  general  chain. 
By  the  kindness  of  the  directors  of  the  New  York,  Newfoundland,  and  London  Telegraph 
Company,  in  1857,  facilities  were  extended  to  us  between  Bangor  and  Calais,  Maine,  and  the 
wrangement  with  the  provincial  lines  inuring  to  our  advantage  a  station  was  put  up  at  Sackville, 
New  Brunswick,  near  the  Bay  of  Fundy,  in  1857,  with  a  view  to  connect  that  point,  where 
there  is  a  repeater,  with  Calais  on  the  one  side,  and  with  the  Newfoundland  telegraph  station 
et  Trinity  Bay,  so  as  to  be  prepared,  in  case  the  Atlantic  telegraph  cable  was  successfully  laid, 
and  a  connection  through  it  was  practicable,  to  connect  our  longitude  with  Valentia,  in  Ireland, 
already  connected  with  Greenwich  by  the  Astronomer  Royal. 

5  9 
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It  will  be  seen  by  this  brief  account  that  the  subject  of  longitudes  has  been  expressly  enjoined 
upon  the  Coast  Survey  by  law,  for  the  purpose  of  determining  the  ‘  ‘  difference  of  longitude  of 
some  main  points  of  the  survey  and  the  meridians  of  any  or  all  of  the  European  observatories/^ 
The  Treasury  Department  has,  in  its  annual  directions,  never  lost  sight  of  the  importance  of 
this  problem.  The  work  has  been  assiduously  prosecuted  by  the  various  methods  known  when 
the  direction  of  the  law  was  issued,  and  a  new  one  has  been  successfully  introduced  and  brought 
to  a  high  state  of  perfection.  Repeated  assurances  have  been  given  me  by  the  honorary 
directors  in  the  United  States  that,  in  the  event  of  the  successful  connection  by  telegraph  with 
Europe,  the  Coast  Survey  should  have  the  first  use  of  it  for  longitude  purposes.  The  progress 
which  has  been  made  in  the  execution  of  the  law  has  been  satisfactory,  and  requires  only  the 
opportunity  to  transmit  telegraph  signals  to  make  it  complete.  The  necessary  instruments  for 
the  application  of  the  “American  method^'  are  on  hand,  in  their  most  complete  form;  the 
observers  are  trained  to  the  method,  and  are  regular  officers  of  the  Coast  Survey.  All  the 
conditions  of  the  problem  are  well  understood,  and  we  are  in  a  position  to  carry  forward, 
economically  and  efficiently,  our  work  thus  elaborately  begun  and  steadily  continued,  to  a  suc¬ 
cessful  close. 

LONGITUDE  BY  OCCULTATIONS  OF  THE  PLEIADES,  SOLAR  ECLIPSES,  AND  MOON  CULMINATIONS. 

The  arrangements  for  observations  of  occultations  of  the  Pleiades  by  the  moon  have  been 
continued  under  the  direction  of  Professor  Peirce. 

The  predictions  for  March  19,  August  3,  August  30,  September  26,  October  24,  and  Decem¬ 
ber  18,  were  computed  by  Mr.  Edward  Pearce,  jr.,  and  were  projected  in  the  Coast  Survey 
Office  and  distributed  to  the  different  observatories  in  this  country  and  abroad. 

The  list  now  embraces  thirty  stations  in  America,  and  a  like  number  in  Europe. 

Observations  of  the  occultation  of  December  27,  1857,  have  been  received  from  ten  stations, 
including  two  foreign  ones.  Of  the  occultations  of  this  year  we  have,  for  March  19,  observa¬ 
tions  at  seven  American  ;  for  August  30,  at  three  European,  and  for  September  26,  at  two 
American  observatories. 

Observations  of  moon  culminations,  occultations,  and  of  a  solar  eclipse,  have  been  made  for 
the  Coast  Survey  at  Harvard  College  observatory  under  the  direction  of  Professor  W.  C.  Bond, 
(see  Appendix  No.  22,)  and  observations  of  moon  culminations  at  the  Cincinnati  observatory, 
under  the  direction  of  Professor  0.  M.  Mitchel. — (Appendix  No.  23.) 

A  new  method  of  computing  longitude  from  moon  culminations,  originating  with  Professor 
Peirce,  is  given  in  Appendix  No.  21.  The  method  takes  advantage  of  the  recent  improvements 
in  the  lunar  tables,  and  saves  much  labor  by  substituting  the  use  of  the  hourly  lunar  ephemeris 
for  an  interpolation  by  fourth  differences  from  the  list  of  moon  culminations. 

Lmgitndes  by  the  telegraphic  method, — We  have  this  year  completed  the  connection  of  Wash¬ 
ington  and  New  Orleans  by  filling  up  the  gap  between  Mobile  and  New  Orleans.  The  meridians 
of  Albany  and  New  York  have  also  been  connected.  The  particulars  of  the  work  are  given  in 
the  chapters  on  Sections  VIII  and  II,  respectively.  Incidentally  the  longitudes  of  a  number 
of  important  places  have  been  determined,  where  the  repeaters  introduced  in  the  telegraph 
lines  required  the  establishment  of  a  new  station.  The  opportunity  was  used  to  determine  the 
latitude  and  magnetic  elements  of  the  same  places  with  but  a  trifling  additional  expense. 

As  the  telegraph  lines  are  extended  this  admirable  method  will  be  pushed  onward.  We  have 
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a  station  at  Sackville,  N.  B.,  for  the  purpose  of  connecting  with  the  Nova  Scotia  survey,  the 
connection  being  only  partially  effected  in  1851.  The  places  connected  by  longitudes  determined 
in  this  way,  namely;  Calais  and  New  Orleans  are  twenty-two  and  three-quarter  degrees  of 
longitude  and  fifteen  and  a  quarter  degrees  of  latitude  apart,  and  in  an  air  line  one  thousand 
six  hundred  and  twenty-one  miles. 

LATITUDES  BY  THE  ZENITH  TELESCOPE. 

In  the  Appendix  to  my  report  of  last  year  I  gave  a  valuable  paper,  by  Assistant  Charles  A. 
Schott,  on  the  use  of  the  zenith  telescope  for  determining  latitude  by  Talcott’s  method.  Certain 
observations  made  in  1853  seemed  to  indicate  that  this  method  was  not  free  from  objection,  on 
account  of  the  personal  error  of  the  observer,  or  special  error  of  the  instrument,  or  that  two 
observers,  with  the  same  or  different  instruments,  and  observing  the  same  pairs  of  stars,  would 
not  obtain  the  same  latitude.  This  subject  has  been  made  one  of  careful  study,  the  observers 
and  instruments  having  been  changed  so  as  to  vary  the  circumstances  of  observation.  The 
result  is  highly  satisfactory,  for  it  turns  out  that  there  is  neither  “personal  equation’^  of 
observer  nor  of  instrument. 

A  probable  accidental  error  of  from  one- quarter  of  a  second  to  a  second  of  space  may  be 
expected  from  one  observation  upon  a  pair  of  stars  used  in  this  method,  according  to  the  size 
and  quality  of  the  instrument  and  the  skill  of  the  observer.  The  probable  error  of  a  latitude  ' 
result,  from  the  errors  in  declination  of  a  single  pair  of  stars  as  given  in  the  catalogue,  ranges 
from  six-tenths  of  a  second  to  one  second.  So  that  a  latitude  from  thirty  pairs  may  be  expected 
not  to  vary  more  than  from  eleven-hundredths  to  eighteen-hundredths  of  a  second  from  the  truth. 

The  details  of  results,  with  the  names  of  the  assistants  who  have  co-operated  in  obtaining 
them,  are  given  in  Appendix  No.  20. 

MAaNEITC  RESULTS. 

While  observing  the  variations  for  nautical  purposes,  it  is  easy  to  add  the  other  important 
magnetic  data  of  dip  and  intensity,  and  such  has  been  the  system  adopted. 

As  the  work  is  extended  new  stations  are  occupied,  and  every  two  years  the  data  for  these 
additional  stations  are  given  in  my  annual  report.  The  maps  of  magnetic  lines  which  have 
resulted  from  these  investigations  have  also  been  given  with  my  reports. 

During  the  past  two  years  twenty-eight  additional  magnetic  stations  have  been  occupied, 
spread  over  the  Atlantic,  Gulf,  and  Pacific  coasts.  The  table,  Appendix  No.  24,  gives  the 
place,  the  latitude  and  longitude,  the  declination,  (variation,)  the  dip,  and  the  horizontal 
Diagnetic  intensity,  the  date  of  observation  and  remarks.  The  whole  number  of  points  at  which 
observations  have  been  made,  chiefly  in  connection  with  the  triangulation,  is  a  hundred  and 
aighty-three. 

The  annual  reports  have  contained  a  valuable  series  of  papers,  by  Assistant  Charles  A. 
Schott,  on  the  gradual  changes  of  the  magnetic  elements,  (secular  changes.)  Two  new  contri¬ 
butions  by  the  same  officer  are  given  in  the  Appendix  Nos.  25  and  26,  the  first  being  a  redis- 
cosaon  by  which  he  has  developed  the  existence  of  an  intermediate  period  of  about  eighty- 
cight  years  within  the  period  of  two  hundred  and  thirty-four  years,  in  which  the  secular  change 
of  the  magnetic  declination  is  completed  at  Hatboro' ,  Pennsylvania. 
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The  observations  are  so  closely  represented  as  to  leave  an  error  of  observation  of  only  ±5'.  2. 
The  maximum  declination  occurred  in  1796.3,  and  its  present  annual  westerly  increase  is  4'. 4. 
This  latter  quantity  will  reach  its  maximum  (4'.  6)  in  1875.  The  second  paper  (Appendix  No, 
26)  discusses  the  secular  change  of  the  magnetic  declination  (variation)  and  dip  at  Washington 
city. 

The  magnetic  declination  was  least  at  about  the  close  of  the  last  century,  (1797.6,  with  a 
probable  uncertainty  of  1.8  year,)  and  the  probable  duration  from  least’to  greatest  is  two  hun¬ 
dred  and  thirty-seven  years,  with  an  uncertainty  of  several  years.  The  improved  formula  for 
expressing  the  declination  at  any  date  is  still  very  simple,  and  gives  results  according  closely 
with  the  observed  ones,  not  differing  more  than  a  third  of  a  degree  in  any  case.  Its  differen¬ 
tiation  gives  for  the  annual  change  at  this  time  3. 1  minutes,  increasing  westwardly.  At  the 
close  of  the  last  century  the  line  of  no  variation  passed  below  Washington  and  above  Norfolk. 
The  greatest  declination  will  probably  be  west  4°.  4. 

The  formula  for  the  dip  retains  the  form  before  given  to  it,  but  the  co-efScients  are  improved 
by  the  new  data,  and  the  dip  may  be  computed  from  it  between  1839  and  1858  with  no  greater 
error  than  two  minutes  and  a  half.  The  present  annual  change  is  about  1.2  minute,  and  the 
minimum  of  dip  occurred  in  the  summer  of  1844, 

*  TIDES  AND  CURRENTS. 

Regular  observations  of  the  tides  have  been  kept  up  on  the  Atlantic  coast  at  Boston,  New 
York,  Old  Point  Comfort,  Charleston,  and  St.  Mary^s ;  and  on  the  Pacific  coast  at  San  Diego, 
San  Francisco,  and  Astoria,  The  observations  are  systematically  reduced  as  they  are  received, 
and  the  report  of  the  chief  of  the  tidal  division,  Assistant  Pourtales,  Appendix  No.  29,  gives  a 
complete  list  of  them,  and  states  the  progress  made  in  their  reduction.  The  Boston  series 
extends  now  through  more  than  eleven  years,  during  which  period  the  registry  of  not  more 
than  half  a  dozen  tides  has  been  missed.  All  the  stations,  except  Boston,  are  furnished  with 
Saxton^  8  self-registering  gauges  ;  but  at  New  York  the  winter  observations  still  require  the  use 
of  the  common  gauge.  The  discussion  of  the  tides  of  the  Florida  reef  showed  that  observations 
for  a  longer  period  were  necessary  there,  and  four  stations  have  been  occupied  between  Cape 
Florida  and  the  Tortugas  for  a  year.  The  gauges  have  now  been  removed  to  the  western  coast 
of  the  peninsula,  to  Charlotte  harbor,  Tampa  bay,  and  Cedar  keys,  the  Tortugas  station  being 
kept  up  to  connect  the  two  series. 

An  interesting  series  of  observations  has  been  made  in  San  Francisco  bay  to  develop  the 
curious  changes  which  the  tide  wave  undergoes,  especially  the  diurnal  wave  in  that  bay  and  its 
dependencies.  These  observations  will  be  more  particularly  noticed  under  the  head  of  the 
hydrography  of  Section  X. 

The  changes  in  the  co-eflScients  of  the  tidal  formula  from  year  to  year  have  yet  baffled  us  in 
obtaining  all  the  accuracy  that  is  desired  for  prediction  tables.  We  are  constantly  at  work, 
however,  upon  the  problem. 

The  tide-tables  and  tide  and  current  memoir  prepared  by  me  have  been  revised  in  the 
tidal  division  for  the  report  of  this  year.  Appendix  No.  43. 

Tided  currents  in  New  York  hay  and  hxrhor^  and  the  approaches. — A  discussion  of  the  tidal 
currents  near  Sandy  Hook,  from  the  observations  of  Assistant  Henry  Mitchell,  is  given  in 
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the  Appendix  No.  27.  The  general  results  have  been  heretofore  stated  in  my  reports,  and 
the  paper  gives  the  numerical  details  with  diagrams  representing  them,  and  the  generalizations 
to  which  they  have  led.  A  sketch  (No.  39)  shows  the  places  of  the  current  stations  which 
were  selected  bo  as  to  embrace  the  phenomena  of  False  Hook  and  its  channels  ;  of  the  point  of 
the  Hook  and  the  ship  channel  passing  by  it ;  of  the  western  side  of  the  Hook  ;  of  Sandy  Hook 
bay;  and  of  the  western  extremity  of  the  main  ship  channel.  The  normal  currents  in  the  main  ship 
channel  are  first  discussed  and  referred  to  the  tides  ;  and  using  these  as  a  standard,  the  second¬ 
ary  currents  of  False  Hook  channel  and  its  approaches,  and  of  Sandy  Hook  bay,  are  described 
and  traced  to  their  sources.  The  shore  currents  which  transport  material  to  the  extremity  of 
Sandy  Hook,  and  mainly  cause  its  growth  under  water,  are  shown  to  prevail  for  more  than 
seven  hours  out  of  twelve  and  a  half,  the  velocity  of  the  flood  current  being  nearly  a  mile  and 
a  quarter  per  hour,  while  that  of  the  ebb  is  five-eights  of  a  mile.  This  is  the  current  which 
makes  False  Hook  channel,  and  which  has  removed  the  bulkhead  formerly  existing  off  the 
northern  point  of  the  Hook,  and  the  False  Hook  itself  occupies  the  debateable  ground  between 
the  outside  currents  (normal)  and  those  of  the  shore,  (secondary,)  the  difference  of  action  being, 
in  fact,  defined  by  this  shoal. 

The  obvious  method  of  limiting  the  growth  of  the  Hook  by  jettees  is  pointed  out  as  of  easy 
resort  whenever  the  case  may  seem  to  require  it. 

The  system  of  secondary  currents  in  Sandy  Hook  bay  is  quite  complex,  varying  at  different 
stages  of  the  tide,  but  may  be  clearly  traced  and  understood  by  following  the  diagrams  given  in 
the  memoir,  (Sketch  No.  39.)  At  certain  stages  of  the  ebb-tide  the  main  current  of  the  bay, 
that  of  the  main  ship  channel,  is  merely  deflected  into  Sandy  Hook  bay ;  while  at  portions  of 
the  flood,  the  currents  caused  by  the  lateral  communication  of  motion  are  entirely  different  from 
the  normal  ones.  For  example  :  about  four  hours  after  low  water,  while  the  current  of  the 
main  ship  channel  is  flowing  westward,  that  of  the  eastern  section  of  Sandy  Hook  bay  flows  to 
the  north,  and,  near  the  Hook,  with  a  velocity  of  one  mile  and  four-tenths  per  hour.  The 
shifting  whirl,  which  begins  at  the  point  of  the  Hook  about  an  hour  after  low  water  and 
extends  in  size  as  it  moves  to  the  southward  and  westward  at  a  later  period  of  the  tide,  and 
which  is  one  of  the  most  remarkable  features  of  these  currents,  is  traced  upon  the  diagrams. 

The  estimate  of  work  done  in  shifting  material  by  the  ebb  current  in  the  eastern  part  of  the 
hay,  to  that  done  by  the  flood,  is  as  high  as  forty -five  to  one  ;  while  in  the  middle  it  is  as  nine 
to  one.  The  form  of  the  bottom  is,  of  course,  in  general  accordance  with  these  results. 

The  general  investigation  in  the  harbor  and  approaches  has  been  continued  in  the  upper 
and  lower  bay  of  New  York  by  the  occupation  of  forty-seven  stations. 

The  currents  below  the  surface  have  been  observed  by  an  ingenious  apparatus  devised  by 
Aasistant  Henry  Mitchell.  This  consists  of  two  large  copper  globes,  as  floats,  connected  by  a 
slender  cord,  one  weighted  so  as  to  float  when  immersed  to  the  depth  of  four  feet,  and  the  other 
80  aa  to  sink  to  different  depths  in  the  currents  which  it  may  be  desired  to  investigate.  The 
motion  of  the  apparatus  will  depend,  of  course,  upon  the  difference  of  movement  at  four  feet, 
the  nearly  superficial  current,  and  below,  so  that,  obtaining  by  the  ordinary  log  the  movement 
st  the  surface,  that  below  becomes  known  by  observing  the  motion  of  the  apparatus  itself.  It 
has  been  tried  also  by  balls  with  small  stems  or  tubes,  the  balls  being  weighted  so  as  to  float 
the  desired  depth. 
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Some  very  curious  and  useful  results  have  already  been  derived  from  these  observations, 
which,  however,  have  not  yet  b€ren  fully  discussed.  For  example;  at  a  station  between 
Governor's  and  Bedloe^s  islands  the  currents  were  observed  at  the  surface,  at  17,  42,  and  88 
feet,  respectively,  the  depth  of  water  at  the  station  being  80  feet.  The  flood  drift  at  42  feet, 
and  still  more  at  68  feet,  greatly  exceeds  that  at  the  surface  in  velocity  and  duration,  while  the 
ebb  drift  at  68  feet  is  very  feeble,  that  at  42  feet  being  still  considerable.  During  the  course 
of  the  tide  the  axis  of  the  drift  or  line  of  greatest  movement  changes  its  place  considerably, 
rising  and  sinking. 

The  singular  channel  which  connects  Gedney’s  with  the  eastern  channel,  and  the  perma¬ 
nence  of  which  has  been  quite  a  puzzle,  will,  it  is  believed,  receive  its  expranation  from  these 
observations.  Mr.  Mitchell  says; 

“In  that  channel  our  apparatus  indicated  still  water  immediately  below  the  general  depth 
of  the  bar,  (18  to  21  feet,)  and  yet  at  40  feet  we  detected  a  slight  counter  drift  creeping  lazily 
along,  entirely  local,  I  think,  in  character.  This  counter  drift  is  so  feeble,  and  occupies  such 
a  thin  stratum,  that  we  could  not  measure  it,  and  only  found  it  on  a  moonlight  night  by  seeing 
our  white  sinkers  straggling  away  in  an  opposite  direction  to  the  surface  drift.  This  channel, 
unlike  any  of  the  deep  channels  in  its  neighborhood,  appears  to  be  the  work  of  the  flood 
current,  and  depends  for  its  existence  upon  the  position  and  form  of  the  Romer  shoal,  which 
is  itself  a  deposit  of  the  ebb.'’ 

The  scope  and  importance  of  these  researches  will  be  seen  from  this  brief  notice.  An 
appropriation  was  made  at  the  last  session  of  the  legislature  of  the  State  of  New  York  for  their 
continuance.  Another  extract  from  one  of  Mr.  Mitchell's  reports  will  show  their  direct  bearing 
upon  the  Coast  Survey: 

“  I  have  already  called  your  attention  to  what  appears  to  be  a  constant  drift  pressing  up 
towards  the  Long  Island  shore.  I  found  such  a  drift  off  the  eastern  portion  of  Rockaway,  and 
the  observations  at  the  light-ship  show  traces  of  it.  I  mentioned  this  to  an  intelligent  ship 
master,  who  said  it  explained  to  him  the  cause  of  several  remarkable  wrecks.  He  mentioned 
the  case  of  a  ship  bound  eastward  with  a  leading  wind  and  holding  a  course  by  compass  B.SB. 
The  captain,  certain  of  plenty  of  sea  room,  went  below  and  turned  in.  The  vessel  struck  on 
Fire  island  during  the  night." 

Besides  these  results,  supplementary  observations  in  the  eastern  approach  to  New  York, 
found  necessary  from  the  discussion  of  the  previous  ones,  have  been  made.  The  references  of 
the  bench  marks  on  the  Hudson  river,  to  the  low  waters,  have  also  been  regulated.  Appendix 
No.  28  contains  a  general  statement  of  the  observations  conducted  this  season  by  Assistant 
Mitchell. 

A  general  discussion  in  regard  to  the  origin  of  ocean  currents,  by  Lieut.  E.  B.  Hunt,  Corps 
of  Bngineers,  U.  S.  A.,  will  be  found  in  Appendix  No.  31,  and  in  No.  32  some  interesting 
remarks  by  that  oflScer,  and  facts  collected  by  him  bearing  on  certain  anomalies  observed  in 
the  Gulf  current  between  the  Florida  peninsula  and  the  coast  of  Cuba. 

RECORDS  AND  RESULTS.  ^ 

The  exigencies  of  the  times  requiring  a  diminution  in  the  appropriations  for  the  Coast 
Survey,  a  part  of  the  retrenchment  fell  upon  the  item  for  publishing  the  records  and  results  ot 
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the  work.  No  appropriation  being  made  for  these  publications  in  the  present  year,  it  became 
B  subject  of  grave  question  what  course  it  was  best  to  pursue  in  reference  to  them.  After 
weighing  the  arguments,  I  determined  to  recommend  that  the  persons  employed  in  preparing 
the  material  of  the  records  and  results  of  the  survey,  who  have  acquired  special  experience  in 
their  work,  should  be  retained  and  continue  their  labors,  putting  the  material  in  shape  for 
publication.  That,  in  addition,  such  stereotyping  should  be  done  as  the  means  disposable 
permitted,  and  the  work  be  thus  secured  from  possible  loss,  and  be  made  ready  for  publication 
whenever  the  appropriations  permitted.  This  is  a  better  plan  than  to  expend  the  balance  of 
appropriation  on  hand  in  publishing  what  is  prepared,  and  then  to  suspend  the  whole  opera¬ 
tion,  waiting  for  additional  means.  It  secures  the  continuity  of  the  plan,  and  loses  nothing 
which  has  yet  been  gained  towards  its  complete  execution.  Under  this  view  the  geodetic 
volume,  referred  to  in  my  report  of  last  year  as  part  of  the  series  nearly  ready  for  publication, 
will  not  at  present  appear.  The  question  is  still  under  consideration  whether  the  volumes  of 
Sailing  Directions  and  the  Gulf  Stream  observations  may  be  published  with  the  means  already 
on  hand,  or  whether  their  publication  must  also  be  suspended  for  the  present. 

The  matter  of  records  and  results  is  continued  under  the  immediate  charge  of  Assistant  J.  E. 
Hilgard,  who  has  devoted  the  chief  part  of  his  valuable  time  to  it  during  the  past  year. 

The  arrangement  of  the  Gulf  Stream  observations  has  been  continued,  under  my  immediate 
direction,  by  Professor  W.  P.  Trowbridge,  wbo  has  had  the  charge  of  preparing  that  portion 
of  the  work  for  publication. 

INDEX  OF  SCIENTIFIC  REFERENCES. 

This  work  has  made  little  progress  since  my  last  report,  Lieutenant  E.  B.  Hunt,  of  the 
Corps  of  Engineers,  who  was  engaged  in  it,  having  been  drawn  entirely  from  the  survey  by 
his  engineer  duties  at  Fort  Taylor,  Key  West,  and  in  preparing  plans  for  fortifications  at 
Galveston  and  the  Golden  Gate,  under  the  direction  of  the  acting  chief  engineer.  Lieutenant 
Hunt  supposes  that  he  may  next  spring  find  time  to  continue  this  useful  work,  and  that  his 
labors  will  not  be  superseded  by  the  extensive  plan  which,  upon  the  suggestion  of  Professor 
Henry,  the  British  Association  for  the  Promotion  of  Science  have  induced  the  Royal  Society  to 
undertake. 

experimental  inquiries. 

The  progress  of  the  application  of  photography  to  the  reduction  of  maps  and  charts  has  been 
much  impeded  during  the  past  year  by  the  ill  health  of  Mr.  George  Mathiot,  and  by  the  im¬ 
perfect  accommodations  afforded  by  the  office.  Progress  has,  however,  been  made,  and  the 
increased  facilities  recently  afibrded  will  now  accelerate  it.  There  is  no  longer  any  doubt  of 
the  complete  applicability  of  photography  to  preparing  reduced  drawings,  but  the  art  is  yet 
but  imperfectly  developed. 

The  experimental  inquiries  of  Mr.  J.  M.  Batchelder  during  the  past  year  have  been  the  fol¬ 
lowing  :  1,  On  the  use  of  a  surface  of  iridium  deposited  on  copper  plates  in  the  battery,  which 
it  is  thought  facilitates  the  wiping  of  the  plate,  though  protecting  the  surface  imperfectly 
against  wear.  2.  On  the  application  of  Lieutenant  E.  B.  Hunt' s  sounding  apparatus  and  tide- 
metre,  the  trials  of  both  of  which  have  been  successful.  3.  On  the  contraction  of  distilled 
water  by  pressure  in  reference  to  its  use  in  Saxton's  sounding  apparatus,  and  on  the  relative 
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contraction  of  vulcanized  India  rubber  and  water,  which  proved  to  be  in  the  proportion  of  60 
to  62  at  49°  Fahrenheit,  and  under  a  presure  of  a  hundred  atmospheres.  4.  On  the  compara¬ 
tive  contraction  of  charts  printed  on  ordinary  chart  paper,  on  thin  paper  with  a  cloth  backing, 
and  on  calendered  paper,  (in  four  directions.)  The  proportions  of  shrinkage  in  length  after 
one  month  of  ordinary  drying  was  as  83,  55,  and  29,  the  chart  paper  contracting  from  36  inches 
in  length  to  35.1.  5.  On  the  volume  of  distilled  water  and  of  sea  water  at  low  temperatures, 

the  former  from  21°  centigrade  to  — 2°. 6,  and  the  latter  from  16°  centigrade  to  — 2°.9.  6.  On 

the  relative  contraction  by  moisture  of  drawing  paper  coated  with  a  solution  of  India  rubber, 
and  of  “parchment  paper, with  reference  to  uses  for  field  maps.  The  expansion  of  the  first 
named  is  but  half  that  of  the  same  paper  not  coated,  and  the  latter  had  a  greater  expansion 
than  the  paper  from  which  it  was  made.  7.  On  the  process  of  photo-lithography,  in  which  a 
drawing  made  upon  tracing  paper  with  an  ink  composed  of  India  ink  and  gamboge  is  printed 
by  transmitted  sunlight  upon  the  stone.  8.  Mr.  Batchelder  has  also  prepared  ice  charts, 
showing  the  boundaries  of  the  ice  in  different  years  in  the  harbor  of  Gloucester,  Salem,  Marble¬ 
head,  and  New  Haven.  9.  He  has  also  procured  the  manufacture  of  braided  sounding  line  of 
hemp,  saturated  with  India  rubber,  and  has  attended  to  the  following  matters :  electrotypes 
from  waxed  paper  ;  the  manufacture  of  paper,  lithotype  (letter-press  ;)  wire  netting  in  fusible 
metal  for  backing  thin  copper  plates ;  tanned  paper ;  chronograph  record  by  heated  wire  ; 
Saxton^  s  pressure  apparatus,  effect  of  temperature  on,  and  rate  of  cooling  when  encased  in 
wood  :  and  on  the  effect  of  inclination  on  the  compensating  base  apparatus. 

The  report  of  Mr.  Batchelder  on  Lieutenant  Hunt^s  sounding  apparatus  and  tide-metre  is 
given  in  Appendix  No.  38. 

INSTRUMENTS  AND  APPARATUS. 

A  very  ingenious  instrument,  the  preliminary  trials  of  which  have  resulted  very  favorably 
for  harbor  soundings  and  for  deep-sea  and  outer  coast  tides,  has  been  invented  by  Lieutenant 
E.  B.  Hunt,  of  the  Corps  of  Engineers,  and  constructed  for  the  use  of  the  survey.  It  measures 
the  depth  from  the  surface  to  the  bottom  by  the  pressure  of  the  column  of  water  upon  an  elastic 
bag  containing  atmospheric  air,  the  pressure  being  communicated  through  a  column  of  air 
contained  in  a  flexible  tube  to  a  gauge  (Ashcroft's)  suitably  placed.  The  general  principles  of 
the  instrument  were  stated  in  my  report  of  last  year. 

For  harbor  sounding  the  bag  is  dragged  over  the  bottom,  and  the  changes  of  pressure 
registered  on  the  gauge  placed  in  a  boat.  For  tidal  observations,  the  elastic  bag  is  confined  to 
one  spot,  and  the  flexible  tube  is  placed  in  a  boat  or  vessel  or  on  the  shore.  The  experiments 
with  the  apparatus  by  Mr.  J.  M,  Batchelder  have  been  quite  satisfactory.  His  report,  giving 
a  description  of  the  instrument,  will  be  found  in  Appendix  No.  38. 

A  water  level,  very  simple  in  construction  and  applicable  in  some  cases  where  the  use  of  the 
spirit  level  is  difficult,  has  also  been  invented  by  Lieutenant  Hunt. 

AIDS  TO  NAVIGATION. 

lAght-Jiov^e  site. — Commander  Alden  has  reported  in  favor  of  the  erection  of  a  light-house  at 
Red  Bluff  or  Partridge  Point,  for  the  entrance  to  Admiralty  Inlet,  Washington  Territory,  and 
his  reasons  for  the  recommendation  are  given  in  Appendix  No.  45. 

Beacons,  buoys,  dc. — A  small  light  and  fog-bell  are  recommended  for  Halfway  Bock,  Casco 
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bay,  by  Lieut.  Comg.  Temple,  whose  report,  a  copy  of  which  was  transmitted  for  consideration 
to  the  Light-House  Board,  is  given  in  Appendix  No.  47.  That  officer  also  recommends  a  buoy 
for  the  sands  pit  formed  at  the  southern  end  of  Sunken  Ledge  since  the  survey  of  Boston  harbor, 
(Appendix  No.  11;)  and  marks  for  the  Luddington  Rocks  and  a  shoal  near  them,  in  the  vicinity 
of  New  Haven  light-house,  (Appendix  No.  12.)  Lieut.  Comg.  Murray  suggests  (Appendix 
No.  10)  the  placing  of  a  buoy  to  mark  a  dangerous  rock,  the  position  of  which  he  determined 
off  Portsmouth  harbor,  N.  H. 

Attention  has  been  called  to  the  necessity  for  a  beacon  at  the  “  Elbow, Florida  reef,  in  letters 
from  Captain  Gray  and  Lieut.  Comg.  Temple,  and  the  correspondence  in  relation  to  it  is  given 
in  Appendix  No.  48. 

The  recommendations  of  Lieut.  Comg.  Duer  for  a  light-house  on  Southwest  Cape  and  one 
on  Dog  Island,  and  for  buoys  to  mark  the  new  channel  developed  by  him  leading  into  St. 
George^ 8  Sound,  (Apalachicola,  Fla.,)  are  contained  in  Appendix  No.  16.  His  suggestions  also 
for  a  permanent  beacon  to  facilitate  the  entering  of  the  West  Pass  into  the  Sound,  and  for  buoys 
to  mark  a  practicable  channel  between  St.  George's  and  St.  Vincent's  islands,  will  also  be  found 
in  the  Appendix,  Nos.  17  and  49. 

Recommendations  made  by  Lieut.  Comg.  Richard  M.  Cuyler,  for  spar  buoys  to  facilitate  the 
navigation  of  the  southern  part  of  San  Francisco  bay,  are  given  in  Appendix  No.  50. 

Copies  of  all  these  communications  have  been  forwarded  through  the  department  to  the 
Light-House  Board,  for  its  consideration. 

OFFICERS  OP  THE  ARMY. 

During  the  past  year  Captain  J.  H.  Simpson,  U.  S.  Topographical  Engineers,  and  First 
Lieutenants  J.  C.  Clark  and  Andrew  W.  Evans,  have  been  detached  from  the  work ;  and 
Captain  T.  J.  Cram,  U.  S.  Topographical  Engineers,  and  First  Lieutenants  William  Myers  and 
William  R.  Terrill,  have  been  ordered  to  the  work.  Lieutenant  E.  B,  Hunt,  of  the  Corps  of 
Engineers,  though  not  formally  detached  from  the  work,  has  been  on  duty  nearly  the  whole 
year  with  his  corps.  Captain  Simpson,  though  but  a  short  time  attached  to  the  survey,  had 
rendered  effective  service  in  deciding  the  question  of  a  triangulation  across  the  head  of  Florida 
peninsula.  Lieutenant  Clark  rendered  good  service  in  the  office  and  in  the  field,  and  Lieutenant 
Evans  had  acquired  a  large  experience  in  triangulation,  which,  joined  to  a  natural  aptitude 
for  scientific  work  and  great  perseverance,  made  him  a  most  useful  assistant. 

Captain  Cram  has  before  done  good  service  in  the  survey  and  has  much  experience  in  trian- 
gulatioD. 

The  number  of  officers  now  attached  to  the  survey  is  twelve,  (Appendix  No.  3,)  being  one 
more  than  at  the  date  of  my  last  report.  Of  these,  one  is  in  charge  and  another  general 
assistant  in  the  office  at  Washington;  three  are  in  charge  of  divisions  of  the  office,  and  six  are 
on  field  service,  in  charge  or  in  training  to  take  charge  of  parties. 

OFFICERS  OF  THE  NAVY. 

The  exigencies  of  the  naval  service  have  caused  the  withdrawal  of  a  very  large  proportion 
of  the  sea  officers  and  all  the  naval  engineers  from  the  survey.  The  first  have  been  replaced, 
Wider  the  law,  by  the  rating  of  master' s  mates  authorized  by  the  Navy  •  Department,  thus 
preserving  the  naval  form  of  organization  in  the  hydrographic  parties. 

6  O 
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On  the  let  of  September,  1857,  (see  list  in  Appendix  Nos.  3  hia  and  4  6ts,  report  of  1857,) 
there  were  forty-fonr  sea  oflScers,  namely:  three  commanders,  thirty-five  lieutenants,  two  acting 
masters,  four  assistant  and  passed  assistant  surgeons,  and  five  assistant  engineers,  attached  to 
the  Survey.  The  number  on  the  Istof  September,  1858,  see  Appendix  No.  5,  was  twenty-four 
sea  officers,  and  one  assistant  engineer  yet  remains  on  duty  on  the  Western  Coast.  Twenty 
master's  mates  were  temporarily  attached  to  the  hydrographic  parties  afloat. 

The  Survey  has  lost  during  the  year  over  which  this  report  extends  the  services  of  four 
experienced  and  able  hydrographic  chiefs:  Commander  B.  P.  Sands  and  lieutenants  C.  R.  P. 
Rodgers,  0.  H.  Berryman,  and  J.  N.  Maffitt,  each  remarkable  in  his  special  province  for 
ability  and  success.  I  have  elsewhere  more  particularly  noticed  their  labors  in  connection 
with  their  results.  Lieutenant  Berryman  was  detached  at  the  opening  of  the  surveying  year. 

By  a  regulation  of  the  Treasury  Department  the  places  of  the  naval  engineers  are  now  sup¬ 
plied,  one  engineer  remaining  attached  to  each  steamer,  when  not  in  active  service,  to  take 
care  of  the  machinery. 

The  withdrawal  of  the  naval  engineers  has  required  the  insertion  in  the  estimates  of  an  item 
for  pay  and  subsistence  of  engineers,  which  was  formerly  included  in  the  naval  estimates. 

OBITUARIES. 

While  engaged  in  the  laborious  duty  between  Cape  Henry  and  Currituck  sound.  Assistant 
J.  J.  S.  Hassler  was  seized  by  incurable  disease,  and,  after  much  suflFering,  died  on  the  23d  of 
June,  1858.  Mr.  Hassler  was  the  son  of  the  first  Superintendent  of  the  work,  to  whom,  more 
than  to  any  other  man,  the  credit  of  its  organization  is  due,  and  whose  energy,  peculiar  abilities 
and  knowledge,  nursed  it  into  life.  He  was  from  his  youth,  under  his  father's  direction, 
employed  in  the  work;  and  his  restless  activity  of  disposition  kept  him  almost  constantly  in  the 
field,  abridging  those  periods  of  relief  and  relaxation  which  others  seek,  and  exposing  him  to 
attacks  of  disease  under  circumstances  most  unfavorable  to  resistance.  His  system  seemed  to 
give  way  suddenly  under  a  complication  of  disorders,  and  death  found  him  almost  in  the  midst 
of  his  occupations,  with  a  spirit  resembling  his  father's,  faithful,  devoted,  unwilling  to  relinquish 
the  performance  of  duty  to  the  very  last.  Mr.  Hassler' s  age,  at  the  time  of  his  death,  was 
fifty -nine  years. 

Joseph  Whyte,  assistant  clerk  in  my  office,  and  who  was  distinguished  for  the  steady  dis¬ 
charge  of  duty,  and  for  his  many  amiable  and  excellent  qualities,  fell  a  victim  to  consumption, 
in  the  twentieth  year  of  his  age. 


A  detailed  account  of  the  work  in  the  field  and  afloat  will  be  found  in  the  following  chapters, 
each  geographical  section  occupying  one  chapter.  A  general  introduction  to  each  chapter  gives 
a  summary  of  the  work  executed,  which  is  divided  into  astronomical  and  magnetic  operations; 
triangulation — primary,  secondary,  and  tertiary;  topography  and  hydrography. 

The  part  taken  by  each  officer  in  the  operations  is  given,  and  the  statistics  of  the  work  from 
his  report. 
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SECTION  L 

FBCfli  PAfiSAHAQTJODDY  BAY  TO  POINT  JUMTH,  INCLUDING  THE  COAST  OP  THE  STATES  OP  MAINE,  NEW 
HAMPSHIBE,  MASSACHUgETTS,  AND  RHODE  ISLAND.— A,  Not,  1  and  2.) 

Ten  parties  have  been  engaged  in  this  section  during  the  season,  namely:  three  in  triangu¬ 
lation  and  astronomical  and  magnetic  observations;  four  in  topography,  and  three  in  hydro¬ 
graphy.  Their  work  will  be  referred  to  under  the  following  heads: 

1.  Primary  triangulation  eastward  from  the  Epping  Base,  Me.,  and  astronomical  and  magnetic 
observations. 

2.  Secondary  triangulation  of  the  entrance  of  Penobscot  bay,  Me. 

3.  Secondary  triangulation  of  Boothbay  harbor,  and  Damariscotta  river.  Me. 

4.  Topc^raphy  of  the  shores  of  Sheepsoot  river,  Me.,  from  the  entrance  to  Wiscasset. 

6.  Topography  of  Kennebec  river  completed. 

6.  Topography  of  the  City  of  Portland  and  vicinity  of  Cape  Elizabeth,  Me. 

7.  Topography  completed  between  Scituate  and  Plymouth,  Mass. 

8.  Hydrography  of  Sheepsoot  river,  from  its  entrance  to  Wiscasset,  Me. 

9.  Hydrography  of  Kennebec  river  extended  above  Bath. 

10.  Hydrography  of  the  entrance  to  Casco  bay,  Me. 

11.  In-shore  soundings  complete  between  Kennebunkport,  Me.,  and  the  Isle  of  Shoals, 
including  the  entrance  to  Portsmouth  harbor,  N.  H. 

12.  Be-examinations  in  Salem,  Lynn,  and  Boston  harbors. 

13.  Tidal  observations  in  Boston  harbor. 

It  will  be  observed  that  the  primary  triangulation  is  nearly  advanced  to  the  northeastern 
boundary.  The  development  of  a  rock  off  Portsmouth,  N.  H.,  by  Lieut.  Comg.  Alexander 
Murray,  United  States  navy,  is  of  importance;  as  also  that  of  the  bank  off  Cape  Ann.  Arrange¬ 
ments  have  been  made  to  connect  the  two  continents  for  longitude,  as  required  by  law,  whenever 
the  telegraph  line  is  in  proper  working  condition  and  its  use  can  be  obtained.  With  more 
means  to  bestow  upon  this  section  we  could  have  with  economy  made  more  progress,  as  the 
number  of  parties  engaged  in  the  southern  work  during  the  autumn,  winter  and  spring  makes 
quite  a  considerable  force  disposable  for  the  season  in  which  work  is  most  profitable  in  this 
section.  This  economy,  upon  which  I  have  often  insisted,  is  lost  by  diminishing  the  scale  of  the 
appropriation.  The  exigencies  of  the  government  having  been  decided  as  requiring  it,  I  have 
cheerfhily  submitted  to  a  reduction,  but  it  is  nevertheless  my  duty  to  point  out  the  conse¬ 
quences,  so  that  the  responsibility  may  not  rest  upon  me. 

I  have  to  regret  the  loss  of  the  services  of  Lieut.  Comg.  C.  R.  P.  Rodgers,  U.  S.  N.,  whose 
zeal,  industry,  knowledge,  and  experience  were  of  the  highest  value  to  the  survey.  In  com¬ 
mand  of  the  steamer  Bibb  he  completed  the  difficult  hydrography  of  the  Nantucket  Shoals  and 
the  off-shore  work  of  the  coast  of  Massachusetts.  His  indefatigable  industry  also  found  time 
for  hydrography  on  the  coast  of  North  Carolina,  (Section  IV,)  near  Cape  Lookout. 

Office-work. — A  map  of  Rockport  harbor,  scale  ^  sketch  showing  Epping  Plains 

have  been  drawn  during  the  year.  The  following  maps  and  charts  have  been  in 
progress :  Finished  chart  No.  9,  of  the  coast  of  New  Hampshire  and  Massachusetts,  from  Ports¬ 
mouth  to  Cape  Ann,  No.  10,  from  Cape  Ann  to  Scituate,  No.  11,  from  Scituate 
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to  Nausett,  -g^^;  preliminary  chart  No.  3,  from  Cape  Neddick  to  Scituate  harbor, 
and  general  coast  chart  No.  11,  from  Cape  Ann  to  Point  Judith, 

The  engraving  has  been  completed  during  the  year  of  preliminary  chart  No.  4, 

Plymouth,  Mass.,  to  Saughkonnot  river,  R.  I.;  Annissquam  and  Ipswich  harbors;  Wood^s  Hole 
harbor,  and  Bass  River  harbor.  Considerable  progress  has  been  made  on  the  plates  of  pre¬ 
liminary  chart  No.  3,  from  Portland  to  Race  Point,  Mass. ;  coast  chart  No.  12, 

from  Monomoy  Point  to  Muskeget  Island,  and  coast  chart  No.  13,  eiriTnr»  from  Muskeget  Island 
to  New  Bedford,  Mass.  The  chart  of  Kennebec  river  and  a  sketch  of  Epping  Base  have  been 
engraved  upon  stone,  under  the  direction  of  the  Superintendent  of  Public  Printing. 

Primary  triangvlation  on  the  coast  of  Maine. — The  party  under  my  immediate  direction  was 
organized  for  commencing  work  in  this  section  in  the  latter  part  of  June.  Humpback  Mountain, 
in  the  township  of  Brewster,  Hancock  county.  Me.,  was  occupied  for  continuing  the  primary 
triangulation  towards  the  northeastern  boundary.  The  occupation  of  only  two  more  stations 
is  now  necessary  to  complete  it  to  that  line.  Preliminary  arrangements  at  the  station  were 
satisfactorily  made  by  Mr.  Thomas  McDonnell  early  in  July,  but  the  prevalence  of  dense  fogs 
and  stormy  weather  prevented  the  commencement  of  the  observations  until  the  19th  of  that 
month.  Pfteen  points  were  observed  upon  with  the  thirty -inch  theodolite,  C.  S.  No.  1,  viz. : 
six  primary  and  eight  secondary  signals,  and  the  elongation  mark  which  was  established  for  the 
determination  of  azimuth.  Sketch  No.  1  represents  the  relative  positions  of  all  the  points. 
The  most  distant  signal  was  that  on  Ragged  Mountain,  which,  in  a  direct  line,  is  about  sixty- 
eight  miles  from  the  station  on  Humpback.  Five  of  the  signals  were  at  distances  ranging  from 
thirty  to  fifty-three  miles.  In  the  measurement  of  horizontal  angles  twelve  hundred  observa¬ 
tions  were  inade  and  recorded.  Vertical  angles  were  measured  on  nine  stations  by  three  hun¬ 
dred  and  fifty  observations  with  the  eight-inch  Gambey  circle,  C.  S.  No.  57,  in  connection  with 
a  hundred  and  fifty  measurements  with  the  Ramsden  micrometer  of  the  thirty-inch  theodolite. 
The  geodetic  observations  were  principally  made  by  Assistant  George  W.  Dean;  Lieutenant 
Thomas  Wilson,  U.  S.  A.,  on  Coast  Survey  service,  assisted  in  the  operations.  Estimated  in 
the  usual  manner,  the  area  embraced  within  the  limits  of  the  primary  triangulation  is  about 
eight  hundred  and  fifty  square  miles.  I  was  indebted  to  Assistant  C.  0.  Boutelle  for  posting 
the  heliotropers  at  the  commencement  of  the  season,  and  to  Assistant  Dean  for  his  able  charge 
of  the  party  during  my  absence  on  other  duty. 

Astronomical  ohservations. — The  azimuth  of  the  lines  connecting  Humpback  station  with  others 
in  the  primary  triangulation  w’as  determined  with  the  thirty-inch  theodolite,  from  ten  sets  of 
observations  on  Polaris,  when  near  its  eastern  elongation,  and  five- sets  on  JUrsm  Minoris,  near 
its  upper  culmination.  These  observations  were  referred  in  the  usual  manner  to  an  elongation 
mark  fixed  at  a  distance  of  about  two  miles  from  the  station.  Each  set  consisted  of  five  point¬ 
ings  on  the  star,  with  the  telescope  direct,  and  the  same  number  with  it  reversed,  in  connection 
with  twelve  sets  of  observations  on  the  mark,  the  telescope  being  as  before  direct  and  reversed. 
All  the  observations  were  made  by  Mr.  Dean,  assisted  by  Lieutenant  Wilson,  who  also  made  a 
complete  reduction  of  the  work  when  the  observations  were  finished.  For  latitude  and  time 
the  observations  were  made  by  Mr.  A.  T.  Mosman  and  Lieutenant  Wilson,  aided  by  Messrs.  A. 
W.  Thompson  and  Henry  W.  Bache.  The  zenith  telescope,  C.  S.  No.  5,  was  used  for  the 
purpose,  and  two  hundred  and  ninety-five  sets  were  recorded  of  observations  on  thirty-seven 
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pairs  of  stars.  The  value  of  one  revolution  of  the  micrometer  was  ascertained  by  two  hundred 
and  forty-three  observations  of  the  circumpolar  stars  Polaris  and  51  Cephei,  when  near  their 
eastern  elongation,  and  seventy-nine  observations  with  the  micrometer  were  made  upon  a  col¬ 
limator,  adjusted  to  a  sidereal  focus,  in  determining  the  value  of  the  level-scale  graduation. 

In  addition  to  the  observations  just  mentioned,  ninety -five  sets  were  made  by  Lieutenant 
Wilson  on  fifteen  pairs  of  stars  for  latitude.  The  time  requisite  for  the  azimuth  and  latitude 
observations  was  determined  by  the  same  observers  from  two  hundred  transits  of  zenith  and 
circumpolar  stars,  which  were  observed  with  the  W  rdemann  (portable)  transit,  C.  S.  No.  10. 
The  reduction  of  the  latitude  observations,  with  the  discussion  of  probable  errors,  was  completed 
by  Mr.  Mosman,  and  duplicate  copies  of  the  latitude  and  time  records  were  made  by  Mr.  H. 
W.  Bache  before  leaving  the  station. 

Magwtic  6bsefirv(Uim8. — ^These  were  made  by  Assistant  Dean,  aided  by  Messrs.  Mosman  and 
Thompson,  near  the  geodetic  station  on  the  summit  of  Humpback  mountain.  The  declination 
was  determined  by  one  hundred  and  forty -four  observations  on  three  days  ;  and  the  horizontal 
intensity  and  moment  of  inertia  from  two  sets  of  experiments  on  different  days.  The  dip  was 
ascertained  at  two  points  on  the  summit  ridge  of  the  mountain,  but  the  difference  in  the  results 
obtained  did  not  much  exceed  the  usual  accidental  errors  of  such  observations.  Pour  sets  were 
made  on  three  days  for  that  element.  The  instruments  used  were  the  declinometer  D.  22  (0. 
S.  No.  1)  and  the  ten-inch  dip  circle  C.  S.  No.  4. 

Mdeordcgicd  dbservaiiona, — The  usual  journals  were  incidentally  kept  during  the  progress  of 
operations  at  Humpback  station,  by  Mr.  Richard  E.  Evans,  one  of  the  aids  in  my  party.  At 
the  geodetic  station  three  hundred  and  twenty  readings  of  the  mountain  barometer  (Green  No. 
911)  and  a  hundred  and  fifty  of  the  Dent  (Aneroid)  No.  8580,  were  recorded.  Three  hundred 
and  ten  observations  of  the  temperature,  and  two  hundred  and  seventy-five  readings  of  the 
psychrometer  were  also  entered,  with  remarks  in  regard  to  the  prevailing  winds  and  other 
conditions  of  the  atmosphere  in  the  vicinity  of  the  station.  On  the  eastern  elope  of  the 
mountain,  at  the  camp  which  was  distant  about  an  eighth  of  a  mile  from  the  summit,  a  hundred 
and  ninety-eight  readings  of  the  aneroid  barometer,  and  an  equal  number  of  observations  for 
temperature,  were  recorded.  Before  leaving  the  station  Mr.  Evans  completed  a  duplicate  of 
the  original  geodetic  records.  Since  that  period  twenty-one  volumes  containing  originals  and 
duplicates  of  the  records  of  horizontal  angles,  observations  for  time,  latitude,  and  azimuth, 
have  been  deposited  in  the  oflSce  with  the  field  computations  and  duplicates  of  the  notes  of 
magnetic  observations.  The  recorded  observations  for  latitude  made  in  1857  at  Calais,  Maine, 
have  been  duplicated  by  Assistant  Dean,  and  turned  in  with  dihe  originals  and  duplicates  of 
the  journals  of  magnetic  observations  made  in  the  same  year  at  Calais  and  at  Bangor.  Sub- 
assistant  Edward  Goodfellow  has  completed  and  sent  with  the  original  a  duplicate  of  the 
journal  of  the  Epping  base  measurement,  together  with  a  record  of  the  comparisons  made 
during  the  progress  of  that  work,  illustrative  diagrams,  and  a  register  of  the  meteorological 
observations.  Later  in  the  season  he  completed  a  duplicate  of  the  volume  containing  the 
record  of  latitude  observations  made  at  Bangor  in  1857.  This  and  the  original  have  been 
placed  in  the  office  with  Mr.  Goodfellow’ s  computations  of  the  latitude,  and  a  record  of  the 
places  of  the  stars  used  in  the  observations  at  Thomas’  Hill  station.  Records  of  the  measure - 
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ment  of  the  vertical  angles  observed  at  the  ends  of  Epping  base  and  at  Thomas’  Hill,  Maine, 
have  been  received  in  duplicate  from  Assistant  0.  0.  Boutelle. 

Triangvlcdion  of  Penobscot  bay^  Maim. — ^Preparations  for  commencing  the  secondary  triangu¬ 
lation  on  this  part  of  the  coast  of  Maine  were  made  in  the  latter  part  of  July.  A  reconnais¬ 
sance  for  the  selection  of  stations  was  then  executed  by  Assistant  C.  O.  Boutelle,  who  was 
assisted  in  that  duty  by  Sub-assistant  Stephen  Harris,  to  whom  had  been  also  assigned  the 
measurement  of  the  angles.  The  schooner  Wave,  with  the  party  of  Mr.  Harris,  arrived  at  the 
site  of  work  on  the  6th  of  August.  As  laid  ont,  and  in  part  executed,  the  secondary  work 
rests  upon  the  line  joining  the  primary  station  on  Ragged  mountain,  a  few  miles  west  of 
Camden,  with  the  primary  station  on  Isle  an  Haut,  the  length  of  which  has  been  determined 
by  the  main  triangulation.  Below  this  line,  the  stations  selected,  and  some  of  which  were 
observed  on  (Sketch  No.  2,)  include  the  Pox  islands,  the  Matinicus  group  at  the  entrance  of 
Penobscot  bay,  Metinic  island,  Green  island,  the  Muscle  Ridge  group  and  the  western  shore  of 
the  bay,  the  stations  there  being  situated  on  the  ridge  dividing  it  from  St.  George’s  river. 
The  latter  part  of  the  season  was  employed  in  the  measurement  of  horizontal  angles.  Prevail¬ 
ing  fogs  hindered  the  observations  very  much,  especially  those  depending  on  the  signals 
erected  in  the  lower  part  of  the  bay.  On  the  main  land  fires  in  the  woods  also  interfered  with 
the  lines  of  sight.  The  twelve-inch  Gambey  theodolite,  C.  S.  No.  37,  was  used  in  the  angular 
measurements.  Sub- Assistant  Harris  thus  reports  the  statistics  of  the  triangulation: 


S^als  erected  •  •  •  . .  22 

Angles  measured .  58 

Number  of  observations . 2,318 


The  operations  were  closed  on  the  29th  of  September. 

TrianguLatUm  of  BootKbay  harbor  and  Damariscotia  river ^  Maine. — The  secondary  triangula¬ 
tion  of  the  Kennebec  river  and  its  dependencies  has  been  continued  eastward  by  the  party 
heretofore  employed  in  that  work.  In  the  latter  part  of  July  Sub-assistant  P.  P.  Webber 
erected  a  large  tripod  and  scafibld  near  Boothbay  harbor,  and  then  proceeded  to  Wiscasset  and 
made  in  that  vicinity  a  general  reconnaissance  for  extending  the  triangulation  along  the 
Damariscotta  river  and  around  the  shores  of  John’s  bay.  A  number  of  stations  (Sketch  No.  2) 
were  chosen,  and  signals  erected  for  observing  with  the  theodolite.  Pour  of  these  were 
occupied.  Prom  the  9th  of  August  the  operations  of  the  party  were  in  charge  of  Sub-assistant 
B.  Huger,  jr.,  in  conjunction  with  Mr.  Webber,  and  so  continued  until  the  middle  of  September, 
when  the  work  was  closed  for  the  season.  The  limit  reached,  going  eastward,  is  the  western 
side  of  Muscongus  bay. 

Mr.  Julius  Kincheloe  served  in  the  party  as  aid.  A  summary  of  statistics  is  thus  given  by 


Mr.  Huger: 

Angles  measured .  50 

Objects  observed  on .  42 

Number  of  observations . 661 


An  area  of  about  sixty  square  miles  was  furnished  with  points  for  the  topographical  party. 
Estimated  in  the  usual  way  the  triangulation  covers  an  area  of  a  hundred  and  fifty  square 
miles.  The  first  part  of  the  surveying  season  was  employed  by  Sub -assistant  Webber  in 
Section  V,  reference  to  which  will  be  made  elsewhere.  Sub-assistant  Huger  was  then 


Digitized  by 


THE  UNITED  STATES  COAST  SUBYET. 


47 


engaged  in  similar  duty  in  Section  VL  The  schooner  Hassler  was  used  by  the  party  working 
in  the  vicinity  of  Wiscasset.  At  the  nsnal  period  for  resuming  work  at  the  south,  the  vessel 
was  transferred,  and  will  be  employed  in  continuing  the  triangnlation  of  the  coast  of  Georgia. 
The  volume  containing  entries  of  the  horizontal  and  vertical  angles  measured  in  the  triangu¬ 
lation  of  Sheepscot  river  in  1867,  was  duplicated  by  Lieutenant  A.  W.  Evans  previous  to  his 
detachment  from  the  survey,  and  is  now  on  file  with  other  field  records. 

Topograpky  (f  Sheepacot  river ^  Maine. — ^In  August,  Assistant  I.  Hull  Adams  took  up  plane 
table  work  in  this  vicinity,  and  before  the  close  of  the  surveying  year  traced  both  shores  of 
the  Sheepscot  from  Eendrick’s  Head  Light  upwards  to  the  town  of  Wiscasset.  The  shore 
lines  of  the  entrances  of  Back  river  connecting  the  Sheepscot  with  the  Kennebec,  and  those 
of  the  entrance  of  Cross  river  passing  the  Edgecombe  quarries  a  few  miles  below  Wiscasset 
were  also  traced,  and  the  river-side  of  the  islands  above  the  mouth  of  the  Sheepscot.  At 
Edgecombe  (Sketch  No.  2)  a  minute  topographical  survey  was  made  of  the  quarries,  the 
surface  being  contoured  on  the  sheet  so  as  to  represent  the  natural  features  of  that  locality. 
The  shore-line  of  the  river,  as  needed  by  the  hydrographic  party,  was  furnished  by  Assistant 
Adams.  On  both  the  amount  of  shore-line  represented  is  about  forty-nine  and  a  half  miles. 
The  area  of  the  part  minutely  surveyed  is  somewhat  less  than  two  square  miles.  Other 
topographical  duty  performed  by  Assistant  Adams  will  be  referred  to  in  Section  HI,  whence 
he  is  about  making  arrangements  to  return.  Mr.  James  G.  Macawley  has  been  attached  to 
this  party  as  aid. 

Topography  of  Kennebec  rivers  Maine. — In  order  to  furnish  the  details  necessary  for  a 
finished  map  of  this  river.  Sub-assistant  W.  S.  Gilbert  resumed  duty  near  HeeFs  Eddy  on  the 
2d  of  August,  and  traced  in  the  additional  features  required  on  his  sheet  of  last  season,  until 
the  middle  of  September,  when  Assistant  R.  M.  Bache  took  charge  of  the  party.  “The 
survey  was  then  commenced  in  the  vicinity  of  Bath,  the  water  line  of  the  wharves  completed, 
and  the  shore-line  of  both  sides  of  the  Kennebec  upwards  (Sketch  No.  2)  so  as  to  include 
Merry  Meeting  bay,  about  two  miles  above  the  city  proper.  The  work  was  also  carried  back 
to  the  furthest  main  roads  on  both  sides,  which  were  continuous  in  a  direction  somewhat 
parallel  to  the  river.''  At  this  date  Assistant  Bache  is  at  work  opposite  the  city  of  Bath,  and 
intends  to  remain  in  the  field  until  the  details  of  that  vicinity  are  inserted  on  the  plane  table 
sheet  The  topography  will  then  be  essentially  complete  from  the  entrance  upward,  and 
including  Merry  Meeting  bay,  excepting  the  running  in  of  the  streets,  &c.,  of  the  city  of  Bath. 
Sketch  No.  2  is  an  engraved  reduction  from  the  work  done  within  the  present  season.  The 


following  are  the  statistics  ; 

Shore  and  wharf  lines . . .  25^  miles. 

Roads . - .  274  “ 

Area  in  square  miles .  154 


Sub-assistant  Gilbert  is  now  making  arrangements  to  return  to  Section  VIH.  His  work  of 
the  early  part  of  the  year  will  be  mentioned  in  the  chapter  referring  to  that  Section. 

^^^pograpiky  (f  PorUand  harbor ^  Me. — ^The  party  of  Assistant  A.  W.  Longfellow  resumed 
^ork  in  the  vicinity  of  the  city  of  Portland  on  the  8th  of  July,  and  made  steady  progress  in 
contouring  the  ground  and  filling  in  the  details  of  the  map  of  Portland  harbor  and  its  environs, 
^hich  is  now  entirely  completed. 
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“The  contouring  has  been  executed  with  great  care,  and  the  heights  of  the  stations,  as  the 
eye  cannot  be  trusted  in  such  measurements  where  the  scale  and  locality  vary,  were  deduced 
from  established  elevations  ascertained  by  the  triangulation  party.  The  contours  on  Cape 
Elizabeth,  and  the  islands  on  the  east  side  of  the  harbor,  were  found  to  be  quite  intricate  and 
diflScult  of  access  and  determination  on  account  of  the  wooded  character  of  those  localities.^* 

The  most  recent  developments  in  the  city  of  Portland,  including  numerous  changes  and 
additions,  were  sketched  in  by  Assistant  Longfellow,  and  the  topography  of  that  immediate 
vicinity,  in  all  essential  particulars  of  detail,  brought  up  to  represent  the  actual  surfiwje  features 
at  this  date.  Assistant  A.  S.  Wadsworth  and  Mr.  C.  H.  Boyd  were  attached  to  this  topo¬ 
graphical  party. 

At  the  end  of  the  season,  the  schooner  Meredith,  which  had  been  used  for  transportation, 
proceeded  to  Section  V.  Assistant  Longfellow  is  now  engaged  in  inking  several  finished  sheets 
of  his  former  work  in  Casco  bay,  and  the  sheet  of  Portland  harbor,  which  is  just  completed. 
Assistant  Wadsworth  has  been  instructed  to  resume  field  duty  in  Section  IV. 

Topography  betweea  Sdtuate  and  Plymouth  harbor ,  Mass. — Assistant  A.  M.  Harrison,  having 
last  season  finished  the  plane  table  survey  of  the  shores  of  Plymouth  harbor,  took  the  field 
immediately  after  his  return  from  duty  in  Section  V,  and  on  the  12th  of  July  resumed  work 
near  Green  Harbor  river.  The  sheet  projected  for  the  present  season  (Sketch  No.  2)  now 
contains  the  details  of  the  shores  of  North  river,  several  tributary  streams,  and  the  western 
shore  of  Massachusetts  bay  from  the  mouth  of  that  river  northward  to  the  limits  of  former  work 
near  Scituate. 

“The  general  character  of  the  country  surveyed  does  not  differ  materially  from  that  of  the 
shore  of  the  State  elsewhere,  the  topographical  details,  as  represented  on  the  sheet,  embracing 
marsh,  creek,  hills,  forest,  cultivated  fields,  &c.**  The  ordinary  statistics  are  thus  stated  by 


Mr.  Harrison  : 

Shore-line,  (outside) .  5.75  miles. 

River  shore-line . . .  16. 25  “ 

Creeks. .  13.50  “ 

Roads .  13.50  “ 

Marsh  line .  19.00  “ 

Area  in  square  miles. .  7.75 


Sub-Assistant  W.  H.  Dennis  was  attached  to  the  party,  and  used  the  plane-table  constantly 
until  the  close  of  the  season  at  the  end  of  September.  The  surveying  schooner  Peirce,  which 
was  employed  for  transportation,  had  previously  been  in  the  service  of  this  party  in  Section  V. 
Under  that  head  other  plane-table  work,  executed  by  Assistant  Harrison,  will  be  described. 

Hydrography  of  Sheepscot  river,  Me. — ^This  river  has  been  thoroughly  sounded  from  the 
entrance  upward,  a  distance  of  rather  more  than  thirteen  miles,  to  Wiscasset,  (Sketch  No.  2,) 
by  the  party  of  Lieut.  Comg.  J.  H.  Moore,  U.  S.  N.,  assistant  Coast  Survey,  in  the  survey¬ 
ing  schooner  Varina.  Eleven  miles  of  the  shore-line  were  determined  for  preliminary  purposes 
by  the  draughtsman  of  the  hydrographic  party. 

In  reference  to  the  character  of  the  Sheepscot,  Lieut.  Comg.  Moore  observes :  “There  is  an 
excellent  channel  in  this  river,  giving  from  thirty-seven  to  sixteen  fathoms  water.  The  depth 
gradually  decreases  in  going  up  the  channel,  unobstructed  by  ledges;  has  no  less  than  sixteen 
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ftthems.  Tbe  ctirrent  rttni  straight  up  and  down  the  river.  Cross  river,  at  Edgecombe 
qBanies,  affords  so  ozmllent  anchorage  in  ten  fathoms,  sticky  bottom.”  Two  tidal  stations 
were  occupied  in  the  hydrograpdiic  work  on  tbe  Sbeepscot.  The  following  are  the  general 


ststhties : 

Miles  nm  in  sounding . .  • .  . .  393 

Sti^ODS  occnpied  with  the  tfieodolite .  25 

Angles  determined . . .  1, 781 

Number  of  soundings . . .  13, 462 


Assistant  1.  Hull  Adams  supplied  tracings  from  his  plane-table  sheets  of  the  river  for  the  use 
of  the  hydrographic  party.  The  soundings  were  commenced  in  July  and  closed  at  the  end  of 
September,  when  the  party  resumed  work  in  Section  II,  as  will  be  mentioned  further  on. 

Hydrography  of  KmTiebec  river^  Me. — Before  taking  up  the  work  just  noticed,  Lieut.  Comg. 
Moore  continued  the  soundings  in  Kennebec  river  northward  from  Bath,  extending  the 
hydrography  in  that  direction  about  two  miles  and  a  half  from  the  limits  of  the  sheet  of  Lieut. 
Comg.  Trenchard,  made  in  1857,  and  including  the  stretch  called  Merry  Meeting  bay.  The 
shore-line  necessary  was  furnished  by  the  topographical  party  jointly  in  charge  of  Assistant  R. 
M.  Bache  and  Sub-Assistant  W.  S.  Gilbert.  The  tides  were  observed  at  two  stations  while 
the  soundings  were  in  progress,  A  summary  of  the  details  of  work  is  thus  given  in  the  report 


of  Lieut.  Oomg.  Moore : 

Miles  run  in  sounding .  56 

Angles  determined  with  the  theodolite .  907 

Casts  made  with  the  lead .  5, 760 


A  reduction  from  the  upper  sheet  of  the  Kennebec  will  be  seen  in  Sketch  No.  2. 

Hydrography  of  Casco  hay^  Me. — Soundings  necessary  to  complete  the  hydrography  of  the 
entrance  to  Casco  bay  have  been  made  by  Lieut.  Comg.  W.  G.  Temple,  U.  S.  N.,  assistant  in 
the  Coast  Survey,  with  a  party  in  the  steamer  Corwin.  The  sheet,  when  plotted,  will  join 
with  one  executed  last  year  to  include  the  vicinity  northward  and  westward  from  Cape  Small 
Point  Halfway  Rock  lies  in  the  middle  of  the  space  sonnded,  and  its  western  limit  joins  at 
Green  island  with  work  completed  in  1853.  The  entire  entrance  (Sketch  No.  2)  between  Bald 
Head  and  the  Portland  light  has  now  been  sounded  out,  and  the  work  connected  with  the 
hydrography  of  Portland  harbor  and  that  of  the  western  half  of  Casco  bay.  Lieut.  Comg. 
Temple  comnaenced  this  duty  on  the  27th  of  August  and  closed  operations  on  the  15th  of  Sep¬ 
tember,  taking  other  special  work  on  his  return  southward.  The  following  are  the  statistics  : 


Angles  determined .  718 

Miles  run  in  sounding  . .  227 

Number  of  soundings* . 2,054 


A  hydrographic  sheet  of  the  work  executed  in  Casco  bay  by  the  party  of  Lieut.  Comg. 
Stephen  D.  Trenchard  was  plotted  and  turned  in  soon  after  the  detachment  of  that  oflScer. 

The  subsequent  office-work  of  his  party,  consisting  of  the  middle  sheet  of  the  chart  of 
Kennebec  river,  a  second  sheet  of  the  soundings  in  Casco  bay,  and  two  others,  showing  the 
soundings  made  late  in  1857  to  determine  the  character  of  Jordan’s  Rock  and  the  depth  on  a 
hank  in  the  inner  harbor  of  Portland,  was  completed  under  the  direction  of  Lieut.  P.  A.  Roe. 
These  were  accompanied  by  the  original  records  of  soundings  and  angles  observed  in  the 
7  • 


Digitized  by 


60 


BEPOBT  OP  THE  SUPEBDITENDENT  OP 


hydrography  of  the  Kennebec  river,  a  duplicate  of  the  tidal  register  kept  there,  the  original 
journals  of  soundings,  angles,  and  tides  observed  in  Casco  bay,  and  similar  records  of  the  work 
executed  by  the  party  in  1856  at  Annis  Squam  and  Ipswich,  Mass. 

In-sTwre  hydrography  abreast  and  northward  (^Portsmouth  harbor^  N.  H. — ^At  the  end  of  July, 
Lieut.  Comg.  Alexander  Murray,  U.  S.  N.,  Assistant  in  the  Coast  Survey,  with  a  party  in  the 
steamer  Bibb,  joined  the  limits  of  hydrography  completed  last  year  near  the  isles  of  shoals,  and 
extended  in-shore  soundings  in  a  direction  northward  and  eastward  to  Kennebunkport,  (Cape 
Porpoise,)  Me.  The  approaches  to  Portsmouth  harbor,  N.  H.,  are  included  on  the  hydrog¬ 
raphic  sheet  which  represents  (Sketch  No.  2)  a  stretch  of  twenty-one  nautical  miles  along  the 
coast,  and  a  breadth  of  ten,  the  soundings  being  carried  out  to  sixty  fathoms  water. 

Lieut.  Comg.  Murray  has  sent  to  the  office  the  chart  of  this  work,  from  a  note  on  which  the 
following  abstract  of  statistics  has  been  taken  : 

Miles  run  in  sounding . 969 

Angles  determined .  2, 957 

Number  of  soundings .  9,033 

In  reference  to  the  character  of  the  hydrography  he  remarks  :  “Some  of  the  work  may 
appear  unnecessarily  close,  but  the  broken  nature  of  the  bottom,  and  the  near  neighborhood  of  a 
considerable  harbor,  as  well  as  the  results  obtained  while  it  was  in  progress,  justified,  in  my 
opinion,  the  most  searching  scrutiny.’^  While  prosecuting  the  soundings  outside  of  Portsmouth 
harbor,  Lieut.  Comg.  Murray  was  informed  of  the  existence  of  a  rock  the  position  of  which  had 
not  been  marked  on  any  chart.  He  proceeded  at  once  to  the  vicinity  and  determined  the 
bearings  necessary  for  finding  or  avoiding  it  in  making  the  entrance. 

These  results  were  transmitted  to  the  department  in  my  communication  of  September  10, 
from  which  the  following  is  an  extract : 

“The  monument  on  York  ledge  bears  N.  29^  15'  E.,  distant  1|  nautical  mile. 

“The  light  on  Whale's  Back  bears  S.  78®  W.,  distant  4  nautical  miles. 

“Boon  island  is  6^  nautical  miles  distant,  and  with  Whale's  Back  on  range,  will  nearly 
include  the  rock,  it  being  6®  30'  to  the  southward." 

The  sailing  directions  for  clearing  the  rock  are  contained  in  the  same  communication,  Ap¬ 
pendix  No.  10.  A  rock  was  also  found  one-third  of  a  mile  to  the  eastward  of  that  just  described, 
with  twelve  feet  water  at  mean  low  tide.  Other  developments  made  by  the  party  in  the  course 
of  the  season,  of  prominent  features  of  the  ocean  bottom  in  this  part  of  the  section,  may  be 
enumerated  as  follows : 

“A  detached  rock  two-thirds  of  a  mile  northward  and  eastward  of  York  ledge. 

“Duck  Island  ledge. 

“Boon  Island  ledge. 

“Fishing  ledge,  offKennebunk,  Me. 

“A  rock  off  York  River,  Me.,  bare  at  low  tides  and  dangerous  to  coasters.  It  is  more  than 
a  mile  from  the  shore. 

“A  rock,  one  mile  to  the  southward  and  westward  of  Boon  island,  with  seventeen  feet  water. 
The  sea  breaks  on  it  in  heavy  weather." 

In  addition  to  those  mentioned  above,  the  position  of  a  rock  off  Cape  Neddick  was  deter¬ 
mined  and  plotted  on  the  chart. 
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cf  Lgm  heurtor,  Mass, — ^As  incidental  to  the  work  of  the  eeason,  Lieut.  Comg. 
Mniray  ran  several  lines  of  soundings  to  verify  the  hydrc^rapby  of  Lynn  harbor,  the  survey  of 
which  was  made  in  1868-'54.  The  plotting  of  the  recent  soundings  is  now  in  progress.  It  is 
remarked,  as  preliminary  to  a  final  comparison  with  the  older  chart,  that  no  material  differences 
have  been  discovered.  The  following  is  a  synopsis  of  the  statistics  : 


Miles  run  in  sounding .  32^ 

Angles  determined*  . .  202 

Number  of  soundings  •  •  •  . . . . .  2, 916 


Off-shore  smrding^. — In  passing  to  the  site  of  the  work  last  referred  to,  in  the  steamer  Bibb, 
Lieut.  Comg.  Murray  started  a  line  of  soundings  eastward  of  Monomoy  light,  and  carried  it 
northward  nearly  to  the  latitude  of  Cape  Ann,  where  it  was  interrupted  by  bad  weather.  An 
additional  line  was  also  put  in  outside  of  the  completed  in-shore  soundings  of  last  season  below 
Portsmouth.  With  regard  to  other  off-shore  work  executed  by  the  party  at  a  later  period  of 
the  season,  Lieut.  Comg.  Murray  reports  as  follows  : 

“The  deep-sea  soundings  to  the  northward  and  eastward  of  Cape  Ann  develop  a  bank,  men¬ 
tion  of  which  is  made  as  shoal  ground,  on  a  chart  by  Mr.  Eldridge,  of  Chatham.  We  have 
gone  far  towards  ascertaining  its  limits  and  general  character,  and  will  be  enabled  to  make  it 
nseful  in  directing  the  approach  of  mariners  in  thick  weather,  or  by  night,  upon  that  part  of 
our  coast’’  Sketch  No.  2  shows  the  number  and  direction  of  the  lines  run.  A  summary  of 
statistics  is  given  below  as  taken  from  the  off-shore  chart. 


Miles  run .  370 

Casts  of  the  lead .  484 


The  hydrographic  party  in  the  steamer  Bibb  spent  the  early  part  of  the  surveying  year  in 
Section  rST,  and  under  that  head  its  previous  labors  will  be  mentioned.  While  there,  Lieut. 
Comg.  Murray  succeeded  to  the  command  on  the  detachment  of  Lieut.  Comg.  C.  R.  P. 
Kodgers,  U.  S.  N.,  from  Coast  Survey  duty.  Previous  to  his  withdrawal,  the  last  named 
officer  completed,  under  his  immediate  direction,  the  oflSce-work  of  his  chart  of  off-shore 
soundings  between  Newburyport  and  Monomoy;  another  showing  the  hydrography  between 
AimisSquam  and  ThatchePs  island,  (Cape  Ann;)  a  third,  of  the  soundings  made  by  his  party 
Bear  Nanshon,  Mass. ;  and  a  fourth,  containing  the  supplementary  hydrography  executed  by 
kirn  in  the  vicinity  of  Cuttyhunk  and  Gay  Head,  These  have  been  registered  and  placed  in 
the  office.  The  original  records  of  soundings  and  angles  observed  in  the  work  off  Cape  Ann 
and  Ipswich  in  1857  have  also  been  received  and  filed  with  similar  data.  Early  in  October 
the  steamer  Bibb  returned  to  New  York,  where  she  is  now  undergoing  necessary  repairs, 
lieut  Comg.  Murray  then  took  up  his  oflSce-work,  and  has  completed  charts  of  all  the  hydrog¬ 
raphy  executed  by  his  party. 

(ff  the  poaituma  and  character  htwye  cf  Salem  harbor^  Maas, — The  chart  of  this 
harbor,  which  was  issued  from  the  office  in  1855,  having  been  made  the  subject  of  criticism, 
in  August  last,  Lieut.  Comg.  Temple  incidentally  examined  the  alleged  deficiencies,  on  his 
return  from  Casco  bay,  with  the  following  results: 

A  buoy  northwest  of  the  Haste,  another  on  the  spit  south  from  Satan,  and  a  third  northeast 
of  Coney  island,  stated  to  be  not  in  the  harbor,  were  found  in  place,  as  marked  on  the  chart. 
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It  has  been  ascertained,  by  inquiry  at  liie  Light-hmee  Board,  that  biK^  were  placed  on  the 
eastern  side  of  Coney  Island  ledge  and  on  the  Triangles  since  its  piiblioatio]i.  At  yariance 
with  the  assertion  that  “the  channel  is  to  be  westward’^  [of  the  Triangles,]  Lieut  Ocmig. 
Temple  says  “the  fact  is  as  represented  on  the  published  chart.’ ^ 

An  error  represented  by  Lieut  Comg.  Temple  as  “of  but  little  practical  importmce”  was 
detected  in  the  notes  relative  to  the  Little  Haste  Rock,  which  is  bare  at  two-thirds  ebb.  The 
rock,  however,  is  very  small,  and  marked  by  a  pole,  as  stated  in  the  engraved  notes.  The 
spar  on  Little  Aqua  Vitae,  designated  as  being  black,  was  found  of  the  natural  color  of  wood, 
after  being  long  exposed  to  the  weather,  and  Abbott’s  Rock  beacon  “  topped  with  a  square 
slatted  cage  or  box,”  instead  of  a  cask,  as  described  on  the  chart  of  1855.  The  only  error  of 
any  consequence  noticed  on  the  chart  by  Lieut.  Comg.  Temple  was  the  mark  of  a  beacon  near 
the  end  of  the  bar  on  the  Beverly  side  of  the  channel.  This  has  since  been  expunged  from 
the  plate.  The  hydrography  of  Salem  harbor  was  executed  in  1850-’51,  by  Lieut.  Comg.  C. 
H.  McBlair,  and  the  result  of  the  comparison,  which  was  made  at  the  end  of  September  last, 
fully  sustains  the  character  of  the  original  survey  in  all  essential  particulars.  In  that  revision 
work  seventeen  miles  were  run  in  sounding,  a  hundred  and  seventy  angles  determined,  and 
nine  hundred  and  twenty -four  casts  made  with  the  lead. 

Hydrographic  examination  in  Boston  hirhor. — On  his  way  northward,  in  the  steamer  Corwin, 
Lieut.  Comg.  Temple  made  an  examination  of  Shirley’s  Gut,  leading  between  Deer  island  and 
Point  Shirley,  and  forwarded  a  chart  of  that  locality  to  the  oflSce.  In  returning  southward 
from  Casco  bay  supplementary  soundings  were  made  in  the  vicinity  of  Sunken  Ledge,  a  spit 
of  sand  and  gravel  having  made  out  from  it  since  the  date  of  the  survey  of  Boston  harbor,  so 
as  to  require  a  corresponding  alteration  in  the  chart.  A  close  examination  was  also  made  of 
the  channel  leading  around  Hough’s  Neck  and  Sailor’s  Snug  harbor,  to  determine  the  position 
of  a  rock  on  which  one  of  the  pilot’s  boats  was  alleged  to  have  struck.  No  rock  in  that 
vicinity,  not  marked  on  the  published  chart,  could  be  found.  As  the  accident  happened  in 
thick  weather,  and  the  position  of  the  boat  was  not  ascertained  by  bearings  on  the  land,  the 
conclusion  reached  by  Lieut.  Comg.  Temple  was  that  she  struck  on  one  of  the  rocks  now  laid 
down  on  the  chart.  A  similar  examination  was  made  with  like  result^  in  the  neighborhood  of 
Tower  Rock.  In  those  just  referred  to,  and  other  localities  of  Boston  harbor  visited  incident¬ 
ally  for  purposes  of  revision,  the  following  aggregate  of  work  was  done  by  the  party  in  the 


Corwin: 

Angles  determined . . . . .  332 

Miles  run  in  sounding .  26 

Number  of  soundings .  . . . .  •  •  1,512 


In  reporting  upon  the  result  of  his  examination  of  Sunken  Ledge,  Lieut.  Comg.  Temple 
recommended  the  placing  of  a  buoy  at  the  extremity  of  the  sand  pit  south  of  the  beacon,  the 
subject  of  which  was  communicated  to  the  department,  in  October,  for  the  information  of  the 
Light-house  Board. — (Appendix  No.  11.) 

The  hydrographic  vessel  is  now  refitting  at  New  York  for  a  return  to  the  Florida  reef. 
A  recommendation  of  Lieut.  Comg.  Temple,  for  the  establishment  of  a  small  light  and  fog-bell 
on  Halfway  Rock,  was  communicated  to  the  department  in  September. — (Appendix  No.  47.) 

Tidal  observations. — ^The  series  of  observations  at  the,  Charlestown  navy  yard.  Mass.,  has 
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ooatiiraed  nnlbfdtefi.  It  now  extends  over  a  pmod  of  eloven  years,  during  which  only  £d)otit 
half  a  dozen  observations  have  been  lost. 

SECTION  n. 

FROM  pourr  JUDITH  TO  CAPE  HIHLOPEN,  INCLUDIHO  THE  COAST  OF  CONNECTICUT,  NEW  YORK,  NEW 
JERSEY,  PENNSYLVANIA,  AND  PART  OF  DELAWARE.— (8kkk;h  B,  No.  7.) 

The  usual  parties  have  been  at  work  in  this  section,  and  an  additional  one  has  been  employed 
in  observations  for  longitude,  viz : 

1.  For  determining  by  telegraph  the  difiference  of  longitude  between  Albany  and  New  York 
city.  Observations  were  also  made  for  latitude  and  the  magnetic  elements  in  New  York  city, 
and  for  the  magnetic  elements  at  Albany. 

2.  Triangulation  of  Hudson  river  from  Tunnel  Point  northward  to  the  city  of  Hudson:  points 
determined  for  the  sounding  of  Rondout  and  Esopns  creeks,  and  plane-table  surveys  made  of 
their  shores. 

3.  Topography  of  the  north  shore  of  Long  Island,  from  Little  Neck  bay  westward  to 
Hunteris  Point. 

4.  Topography  of  the  shores  of  Newark  bay,  and  of  the  western  shore  of  Arthur  Kill,  from 
Newark  southward  to  Perth  Amboy,  N.  J. 

5.  Hydrography  of  the  Hudson  extended  above  Fishkill;  and  soundings  made  in  that  river 
adjacent  to  the  entrances,  and  also  in  the  beds  of  Rondout  and  Esopus  creeks. 

6.  Observations  on  the  currents  of  East  river,  and  on  those  of  New  York  harbor  and  its 
approaches. 

I  Tidal  observations  in  New  York  harbor. 

In  addition  to  the  Tegular  hydrographic  operations  in  this  section,  the  position  of  a  rock  in 
the  vicinity  of  the  light-house  near  New  Haven,  Conn.,  was  incidentally  determined  by  one  of 
the  parties  while  on  its  way  to  Section  I. 

The  followiug  diagrams  and  sketches  have  been  drawn,  viz;  Sketch  showing 
the  current  stations  in  and  near  the  entrance  of  New  York  harbor,  and  diagrams  showing  the 
velocity  of  the  currents;  also,  sketches  showing  the  set  of  the  currents  in  Sandy  Hook  bay. 

The  finished  map  (new  edition)  of  New  York  bay  and  habor,  has  been  in  progress.  In 

&  preliminary  form  the  chart  of  that  harbor  has  been  engraved  on  stone,  under  the  direction  of 
the  Superintendent  of  the  Public  Printing. 

Astronomical  and  magnetic  observations  at  Albany  and  New  York  city, — In  connection  with  the 
triaogulation  of  the  Hudson  river,  it  was  desirable  to  establish  the  latitude  and  longitude  of  a 
poiut  at  Albany  by  a  careful  series  of  astronomical  observations.  The  execution  of  this  work, 
®der  the  immediate  direction  of  Dr.  B.  A.  Gould,  jr.,  Assistant,  was  assigned  to  the  astronomi¬ 
cal  parties  in  charge  of  Assistant  George  W.  Dean  and  Sub-Assistant  Edward  Goodfellow, 
immediately  after  their  return  from  duty  in  Section  VIII,  and  the  Coast  Survey  station  was 
placed  on  Van  Rensselaer  Hill,  near  the  Dudley  Observatory. 

At  New  York,  L.  M.  Rutherford,  esq.,  generously  placed  his  private  observatory  at  our 
disposal,  and  personally  rendered  every  facility  for  the  successful  prosecution  of  the  operations. 

location  being  one  of  the  most  favorable  for  astronomical  observations  within  the  city 
limits,  had  been  previously  occupied  by  the  party  in  charge  of  the  late  Professor  S.  C.  Walker, 
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in  determining  the  telegraphic  differences  of  longitude  between  Washington,  Philadelphia  and 
Cambridge. 

The  construction  of  the  Coast  Survey  station  at  Albany  was  completed  by  Mr.  Thomas 
McDonnell,  artificer,  in  the  early  part  of  May,  and  the  astronomical  instruments,  together  with 
the  necessary  telegraphic  apparatus,  were  adjusted  in  position  at  the  respective  stations  as 
early  as  practicable  after  the  transfer  of  the  longitude  parties  from  New  Orleans  to  New  York. 

Upon  the  application  of  Dr.  Gould  the  telegraph  lines  between  Albany  and  New  York  were 
promptly  placed  at  the  disposal  of  the  Coast  Survey,  free  of  charge,  after  9  o'clock  p.  m.,  by 
James  D.  Reid,  esq.,  general  superintendent  of  the  New  York,  Albany  and  Buffalo  telegraph 
lines.  The  local  superintendent,  Mr.  C.  S.  Cutter,  of  Albany,  and  Mr.  C.  Whiting,  of  New 
York,  also  cheerfully  contributed  all  desirable  aid  in  perfecting  the  telegraphic  arrangements. 

Unfavorable  weather  delayed  the  longitude  expferiments  until  the  24th  of  May,  at  which  time 
they  were  commenced,  and  actively  prosecuted  to  a  successful  close  on  the  18th  of  June.  The 
following  statistics  are  derived  from  records  kept  at  the  respective  stations: 

At  Albany  two  hundred  and  ten  observations  were  made  for  determining  the  time  and  instru¬ 
mental  corrections,  and  forty-seven  on  circumpolar  stars  for  ascertaining  the  thread  intervals 
of  Transit  No.  4.  A  hundred  and  sixty  stars  were  observed  for  longitude  by  the  electro-mag¬ 
netic  method,  in  connection  with  the  station  at  New  York. 

At  New  York  two  hundred  and  twenty-five  observations  were  made  for  local  time  and  instru¬ 
mental  corrections,  and  for  the  thread  intervals  of  Transit  No.  6  ten  others  on  circumpolar 
stars.  For  the  telegraphic  difference  of  longitude  the  same  stars  were  observed  at  this  as  at 
the  Albany  station. 

The  personal  equation  between  Dr.  Gould  and  Mr.  Goodfellow  was  determined  by  observations 
made  at  Albany  on  twenty- three  stars,  and  that  between  Mr.  Dean  and  Mr.  Goodfellow  was 
determined  at  New  York  by  observing  ninety-three  stars  on  four  nights. 

The  latitude  of  the  station  (Rutherford  Observatory)  was  ascertained  from  eighty-nine  obser¬ 
vations,  which  were  made  upon  twenty-four  pairs  of  stars,  by  Sub-Assistant  Goodfellow,  with 
the  Coast  Survey  zenith  telescope  No.  5.  A  meteorological  journal  was  kept  at  that  station, 
and  a  hundred  and  fifteen  readings  of  the  barometer  and  thermometer  were  recorded. 

On  the  completion  of  the  astronomical  observations  at  New  York  in  the  latter  part  of  June, 
Assistant  Dean  and  Mr.  A.  T.  Mosman,  aid,  joined  the  astronomical  and  geodetic  party 
under  my  own  charge  in  Section  I;  and  the  completion  of  the  oflBce-work  connected  with  the 
observations  made  at  New  York  was  assigned  to  Sub-Assistant  Goodfellow. 

Magnetic  ohservaitons, — The  declination  and  moment  of  inertia  with  the  horizontal  and  vertical 
intensity  of  the  terrestrial  magnetism  at  Albany  were  determined  by  Mr.  Dean  at  a  station 
near  the  Dudley  Observatory.  For  ascertaining  the  declination,  the  direction  of  a  suspended 
magnet  was  observed  every  fifteen  minutes,  from  6  a.  m.  to  6  p.  m.,  during  three  consecutive 
days.  The  horizontal  intensity  and  moment  of  inertia  were  determined  by  two  complete  sets 
of  experiments  on  two  days,  and  the  dip  of  the  needles  was  obtained  from  four  sets  of  observa¬ 
tions,  on  different  days,  at  three  different  points  within  the  grounds  of  the  Dudley  Observatory. 

A  duplicate  and  the  original  journal  of  the  magnetic  observations  have  been  received  from 
Assistant  Dean. 

Sub -Assistant  Goodfellow  has  sent  the  original  and  duplicates  of  the  notes  of  latitude  obser- 
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yations  at  New  York,  with  his  computation  derived  from  them,  and  a  list  of  the  places  of  the 
stars  observed. 

Tmngtdatim  Hudson  river. — The  party  of  Assistant  Edmund  Blunt  resumed  work  on  the 
20tli  of  April  in  the  vicinity  of  Rondout,  and  carried  the  main  and  secondary  triangulation  of 
the  Hudson  jointly  northward  until  the  close  of  the  season  on  the  1st  of  November.  The  upper 
limit  reached  is  in  the  neighborhood  of  the  city  of  Hudson,  a  stretch  of  about  twenty-six  miles 
by  the  river  course,  being  embraced  in  the  triangulation  of  the  present  year. 

Within  a  series  of  main  triangles,  Assistant  Blunt  occupied  numerous  secondary  points  imme¬ 
diately  adjacent  to  the  banks  of  the  river,  and  has  determined  the  geographical  positions  of  a 
number  of  points  sufBcient  for  the  most  elaborate  topographical  survey  that  could  be  desired. 
In  the  duties  of  the  field  he  was  assisted  by  Lieuts.  A.  H.  Seward  and  W.  R.  Terrill,  U.  S.  A., 
on  Coast  Survey  service,  and  by  Sub-Assistant  Clarence  Pendall. 

The  scheme  of  triangles  measured,  in  extending  the  work  on  the  Hudson,  is  shown  on  Sketch 
No.  7.  A  synopsis  of  the  statistics  reported  in  detail  by  Assistant  Blunt  gives  as  the  result  of 


the  field  operations : 

Stations  occupied .  96 

Observations  on  primary  signals .  4, 116 

Observations  on  secondary  signals .  6, 822 


An  area  of  about  eighty -four  square  miles  is  included  within  the  triangles. 

The  ofScers  attached  to  this  party  as  assistants  have  been  assigned  to  duty  at  the  south,  and 
their  preparations  are  now  well  under  way  for  prosecuting  triangulation  work  in  Section  VI. 

Lieut.  Seward  has  sent  to  the  oflSce  two  volumes  containing  the  records  of  horizontal  angles 
measured  on  the  Hudson  in  1856. 

Topography  of  Handout  and  Esopus  creeks. — ^The  surveys  of  these  creeks  to  the  head  of  tide¬ 
water  having  been  specially  directed  by  the  department.  Assistant  Edmund  Blunt  determined 
the  points  necessary  for  the  use  of  the  plane-table  and  hydrographic  parties.  Under  his  direc¬ 
tion  Sub-Assistant  Clarence  Fendall  then  traced  the  shore-lines  of  both  streams,  and  executed 
the  topography  of  their  banks,  and  also  that  of  the  west  bank  of  the  Hudson,  in  the  immediate 
yicinity  of  their  mouths. 

The  survey  of  the  Rondout  was  carried  westward  about  three  miles  from  its  entrance,  and 
that  of  the  Esopus  nearly  two  miles. 

St^fiemerdary  iopograpliy  of  New  York  harbor. — This  work  has  been  pushed  in  two  localities 
and  essentially  completed  by  two  parties  working  under  the  general  direction  of  Assistant  H. 
L.  Whiting.  That  conducted  by  himself  in  person  retraced  the  shore-line  of  East  river,  from 
Little  Neck  bay,  opposite  Throg^s  Neck,  westward  to  Hunter^  s  Point,  abreast  of  the  lower  end 
of  Blackwell^  8  island.  The  details  within  that  stretch  were  divided  for  execution,  and  now 
appear  on  two  sheets  which  join  at  Flushing  bay.  In  filling  in  these  Mr.  Whiting  was  aided 
ty  Mr.  Cleveland  Rockwell.  AU  the  topographical  features  of  this  part  of  Long  Island,  as  now 
existing,  are  represented  on  the  sheets  in  a  well  conditioned  margin  characteristic  of  the 
northern  shore  and  interior  of  the  island  in  that  vicinity.  The  numerous  roads  giving  access  in 
every  direction,  and  the  close  and  generally  uniform  divisions  of  the  highly  cultivated  land,  as 
indicated  on  the  map,  present  a  large  amount  of  intricate  field  work. 
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A  summary  of  the  statistics  is  thus  reported  by  Assistant  Whiting  : 


Shore-line  (two  sheets) . . .  24|  miles. 

Marsh  -lin . . . .  . .  SOi  “ 

Creeks . . . * .  16^  “ 

Roads .  119  “ 

Railroad . .  .  4J  •* 

Area,  in  square  miles . . .  26 J 


The  work  here  referred  to  was  begun  early  in  July  and  completed  on  the  26th  of  October. 

Sub- Assistant  H.  S.  Du  Val,  who  had  been  assigned  to  duty  in  the  party  of  Mr.  Whiting, 
was  compelled  by  ill  health  to  leave  the  field  shortly  after  reporting  for  service.  He  has,  how¬ 
ever,  recently  completed  arrangements  for  conducting  a  topographical  party  in  Section  V. 

Assistant  Whiting  is  now  engaged  in  inking  his  plane-table  sheets  of  New  York  harbor  and 
those  of  another  section  in  which  he  was  employed  during  the  early  part  of  the  surveying 
year. 

Topography  of  Newark  bay,  and  the  western  shore  of  Arthur  Kid,  N  J. — Under  the  general 
direction  of  Assistant  Whiting,  Sub-Assistant  P.  W.  Dorr  took  the  field  in  the  middle  of  July, 
commencing  work  on  the  neck  about  a  mile  and  a  half  above  Bergen  Point.  Prom  thence  he 
traced  the  shore  of  Newark  bay  and  Hackensack  river  as  far  up  as  the  New  Jersey  railroad, 
the  line  of  which  was  made  the  northern  limit  of  the  topography  to  be  executed. 

In  this  vicinity  the  plane-table  work  of  the  season  joins  with  that  completed  last  year  by 
Mr.  Whiting.  The  sheet  embracing  the  upper  part  of  Bergen  Neck  presents  a  considerable 
amount  of  detailed  topography,  and  contains,  in  addition  to  the  general  surface  features,  the 
towns  of  Bergen,  South  Bergen,  Greenville,  and  Saltersville. 

Passing  westward  along  the  line  of  the  railroad  already  referred  to,  the  plane-table  work 
was  continued  on  a  second  sheet  which  joins  with  the  one  last  described,  near  the  mouth  of 
the  Passaic  river.  In  that  neighborhood  the  banks  of  the  river  were  surveyed  as  far  as  the 
railroad  bridge,  including  the  shore-line  and  wharves  of  Newark  and  the  greater  part  of  the 
strip  of  fast  land  called  Newark  Neck.  On  the  south,  the  sheet  is  bounded  by  the  marsh-line 
of  the  large  tract  of  salt  meadow  which  forms  part  of  the  western  shore  of  Newark  bay. 

A  third  sheet,  projected  by  Mr.  Dorr,  takes  in  the  remaining  shore  of  the  bay,  the  entire 
western  shore  of  Arthur  Kill  or  Staten  Island  sound,  the  towns  of  Elizabethport  and  Perth 
Amboy,  with  the  intermediate  details  and  those  below  the  last  named  city,  extending  as  far 
south  as  Sandy  Point,  on  the  Raritan  river.  The  surface  features  throughout  are  represented 
in  a  margin  of  rather  more  than  a  mile  in  breadth,  bounded  on  one  side  by  the  shore-line. 

Sub-Assistant  Dorr  was  aided  in  the  field  by  Mr.  James  Gilliss.  The  aggregate  statistics  of 
the  three  topographical  sheets  are  as  follows; 


Shore-line .  40J  miles. 

Marsh -line . . .  39  J  “ 

Creeks . . .  105  “ 

Roads . * .  120  “ 

Railroads  and  canal .  21^  “ 

Area,  in  square  miles . . .  34 J 


Mr.  Dorr  was  employed  in  this  work  until  the  17th  of  November.  He  then  made  prepara- 
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tions  to  return  to  Section  VI,  where  he  had  been  previously  engaged,  as  will  be  noticed  in  a 
subsequent  chapter  of  this  report. 

Of  last  season's  work.  Assistant  Whiting  has  inked  cmd  sent  to  the  oflSce  his  sheet  extending 
from  Jersey  City  to  Gutenberg,  and  another  showing  the  topography  above  and  below  Fort 
Lee;  one  of  the  survey  of  Staten  Island,  and  the  sheet  containing  Ward's,  Randall's,  North 
and  South  Brother,  and  Biker's  island. 

The  topographical  sheet,  extending  from  High  Bridge  to  Throg's  Neck,  has  been  turned  in 
by  Sub-Asfflstant  Dorr;  that  containing  Governor's,  Ellis',  and  Bedloe's  islands  has  been 
received  from  Sub- Assistant  John  Meehan,  who  was  employed  in  the  field-work  last  year;  and 
Mr.  Albert  Boschke  has  delivered  at  the  office  the  sheet  of  his  survey  of  a  part  of  New  York 
city  and  Brooklyn. 

Bj/drography  of  Hudson  river. — ^The  regular  hydrography  of  this  river  above  Pishkill  was 
resumed  by  Lieut.  Comg.  James  H.  Moore,  U.  S.  N.,  Assistant  Coast  Survey,  on  the  return  of 
his  party  from  Section  I,  early  in  October,  in  the  schooner  Varina.  Soon  after  commencing 
work  that  ofldeer  was  detached  from  service  and  the  party  was  placed  temporarily  in  charge  of 
Lieut  Comg.  Alex.  Murray,  U.  S.  N.,  who  had  also  been  engaged  in  hydrographic  duty  in  the 
adjoining  northern  section. 

Special  directions  having  been  given  by  the  department  for  surveys  of  Esopus  and  Rondout 
creeks,  the  schooner  Varina  was  transferred  to  their  vicinity  about  the  middle  of  November, 
and  immediately  took  up  that  duty,  the  preliminaries  for  which  had  been  provided  for  by  the 
field  party  of  Assistant  Edmund  Blunt.  Both  of  those  streams  were  thoroughly  sounded  out 
from  their  entrances  into  the  Hudson  to  a  distance  of  nearly  two  miles  in  the  channel  of  the 
Esopus,  and  about  three  miles  in  that  of  Rondout  creek.  The  Hudson  river  in  the  immediate 
vicinity,  and  above  and  below  their  mouths,  was  also  sounded,  and  the  bars  which  have  formed 
at  them  respectively  were  fully  developed. 

This  work  was  completed  on  the  2d  of  December,  and  on  the  return  of  the  party  to  New 
York  the  results  were  plotted  without  delay.  The  statistics  are  thus  given  in  the  report  of 


Went.  Comg.  Murray: 

Angles  determined .  263 

Number  of  soundings  •  .  5,018 


A  part  of  the  previous  occupation  of  the  party  of  Lieut.  Comg.  Murray  will  be  detailed 
in  Section  IV. 

Complete  charts  of  the  Esopus  and  Rondout  creeks  are  now  on  file  in  the  Coast  Survey 
Office. 

The  hydrography  executed  by  Lieut.  Comg.  T.  A.  Craven,  U.  S.  N.,  in  the  East  river  and 
in  Harlem  river  has  been  plotted  within  the  year. 

All  the  records  of  the  hydrographic  work  formerly  in  charge  of  Lieut.  Comg.  Richard  Wain- 
^^ht  have  been  received  from  the  draughtsman  of  the  party,  Mr.  A.  Strausz.  These  consist 
of  twenty-five  volumes,  twelve  of  which  contain  the  original  entries  of  the  soundings,  and 
Onrteen  the  angles  as  taken  in  the  survey  of  Hudson  river  in  1855.  A  fair  duplicate  of  the 
whole  has  also  been  turned  in,  with  thirteen  other  volumes,  comprising  the  original  records  of 
tidal  observations  made  by  the  hydrographic  party  in  Hudson  river  in  1854,  '65,  and  '66. 

L^ingUm  rocis.— Early  in  August  Lieut.  Comg.  W.  G.  Temple,  U.  S.  N.,  Assistant  Coast 
8  ® 
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Survey,  in  passing  to  the  site  of  his  work  in  Oasco  bay,  mention  of  which  has  been  made  in 
the  preceding  chapter,  stopped  at  New  Haven,  Conn.,  and  determined  the  position  of  two 
points  of  rock,  information  in  regard  to  the  existence  of  which  had  been  commnnicated  to  me 
by  George  W.  Blunt,  esq.,  of  New  York,  The  rocks  were  found  at  the  exact  distance  of  a 
mile  and  a  half  (nautical)  southwest  by  compass  from  the  light-house  at  New  Haven,  and  the 
entire  area  of  their  immediate  vicinity  was  swept  by  soundings.  Fifty -four  angles  were  taken, 
and  three  hundred  and  ten  casts  made  with  the  lead. 

These  two  points  of  rock  are  reported  by  Lieut.  Comg.  Temple  as  lying  about  ten  yards 
asunder,  and  as  having  but  twelve  and  a  half  feet  of  water  on  them  at  low  tide,  while  the 
depth  around  them  ranges  from  seventeen  to  nineteen  and  a  half  feet.  A  complete  chart  of 
their  vicinity  has  been  furnished  by  that  officer. 

The  particulars  in  regard  to  these  dangers  to  navigation  were  transmitted  to  the  department 
in  September,  in  the  usual  form,  for  the  information  of  the  Light-house  Board,  as  interested  in 
the  recommendation  of  Lieut.  Comg.  Temple  for  buoys  to  mark  them.  A  copy  of  the  com¬ 
munication  referred  to  will  be  found  in  Appendix  No.  12. 

Investigaiion  of  the  currents  <f  New  York  harbor  and  hay^  and  of  East  river. — The  series  of 
observations  for  the  study  of  the  tides  and  currents  of  New  York  bay  and  harbor,  and  the 
approaches,  has  been  carried  forward  under  my  instructions  by  Assistant  Henry  Mitchell,  and 
is  now  well  advanced  towards  completion.  The  Coast  Survey  schooners  Gallatin  and  Bowditch, 
with  proper  equipments  of  boats,  were  assigned  for  this  duty. 

In  the  vicinity  of  Hell  Gate  the  work  of  last  year  was  so  nearly  complete  that  little  remained 
to  be  done;  but  to  the  eastward,  and  in  the  neighborhood  of  Throg’s  Neck,  it  was  found  neces¬ 
sary  to  make  a  thorough  investigation  for  the  purpose  of  developing  the  laws  that  govern  the 
meeting  and  separation  of  the  two  systems  of  tidal  drifts — one  derived  from  Long  Island  Soxmd 
and  the  other  from  Hell  Gate.  The  data  now  in  our  possession  promise  to  yield  nearly  all  the 
information  required  for  the  solution  of  the  perplexing  questions  which  have  arisen. 

The  examination  of  the  bar  at  the  entrance  of  New  York  bay,  and  of  shoals  within  the  harbor, 
formed  the  main  project  of  the  season,  and  upon  that  portion  of  the  work  much  time  and  labor 
have  been  expended.  The  weather  was  so  favorable  that  the  work  was  prosecuted  without 
interruption. 

Among  the  unlooked  for  developments  of  the  season  is  the  discovery  of  sub-currents,  differing 
widely  both  in  their  epochs  and  direction  from  the  surface  drifts.  These  were  ascertained  to 
be  peculiar  to  certain  districts,  exhibiting  themselves  at  some  stations  as  counter  drifts,  at 
others  as  parts  of  extended  rotatory  movements..  The  leading  phenomena  seem  to  be  presented 
at  the  return  of  certain  tidal  epochs,  yet  at  some  localities  in  the  harbor  it  was  observed  that 
strong  winds  altered  the  conditions  in  a  remarkable  manner. 

The  current  observations  near  the  bar  show  most  curiously  the  nature  and  arrangement  of 
the  forces  which  have  preserved  the  channels  from  obstructions  on  the  one  hand  while  active 
in  the  formation  of  shoals  and  beaches  on  the  other. 

In  Hudson  river  the  tidal  observations  and  references  of  the  stations  to  each  other  by  level¬ 
ings  have  been  completed. 

Messrs.  G.  B.  Vose  and  W.  H.  Gardner  served  as  aids  in  the  party  of  Assistant  Mitchell. 

In  the  course  of  the  season  forty-seven  current  stations  were  occupied  in  New  York  harbor 
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and  the  approaches)  and  about  thirteen  thousand  obseryations  were  recorded.  The  transfer  of 
the  vessels  and  boats  from  station  to  station  was  managed  satisfactorily  by  Sailing  Master  A.  C. 
IfitchelL 

A  statement  more  in  detail  of  the  operations  of  the  party  is  contained  in  the  report  of 
Assistant  Mitchell. — (Appendix  No.  28.) 

Tidd  observations, — ^The  regular  series  at  New  York  has  been  kept  up  by  means  of  one  of 
SaxWa  self-registering  tide-gauges,  the  location  of  which  is  Governor’s  Island.  This  being 
subject  during  winter  to  occasional  interruptions,  caused  by  the  ice,  observations  were  at  such 
times  made  with  an  ordinary  box-gauge  at  Atlantic  dock  in  Brooklyn. 

SECTION  m. 

FEOM  CAPS  HKNLOPEN  TO  CAPE  HENBY,  INCLUDING  THE  COAST  OP  PARP  OF  DELAWARE,  THAT  OP 
MARYLAND,  AND  PART  OP  THE  COAST  OF  VIRGINIA.— (SKaiCH  C,  No.  8.) 

The  only  work  of  considerable  magnitude  remaining  to  be  executed  in  this  section  is  the 
snrvey  of  the  Potomac,  and  the  topography  of  part  of  the  Chesapeake  bay.  During  the  past  year 
seven  parties  have  been  employed  in  parts  of  the  surveying  season — two  in  triangulation,  three 
in  topography,  and  two  in  hydrography. 

The  operations  which  are  contained  in  this  chapter  comprise  the  completion  of  the  triangu¬ 
lation  of  the  Patuxent;  the  progress  of  that  of  the  Potomac;  the  continued  topography  of  the 
ocean  shore  near  Chincoteague;  of  the  shores  of  York  river;  of  the  James  river;  the  comple¬ 
tion  of  the  sounding  of  the  Nanticoke  and  Wicomico  rivers  and  Fishing  and  Monic  bays,  Md. ; 
of  the  Patuxent  river,  Md. 

Besides  computations  and  drawing  required  by  the  field  and  hydrographic  operations  just 
referred  to,  the  following  work  has  been  done  at  the  office  in  Washington. 

Office  work. — ^The  follovsdng  maps  of  this  section  have  been  completed:  Chesapeake  bay,  (No. 
32,)  from  Magothy  river  to  Hudson  river,  Md.,  and  York  river,  from  King’s  creek  to 

the  entrance,  The  following  have  been  in  progress  :  Chesapeake  bay,  (Nos.  33,  34,  35, 

36,)  from  Hudson  river,  Md.,  to  the  entrance  of  the  bay,  g-jj-ouir?  I'WO  lower  sheets  of  Rap¬ 
pahannock  river,  from  Occupacia  creek  to  the  entrance,  bhe  upper  sheet  of  the  York 

river,  from  West  Point  to  King’s  creek,  the  upper  sheet  of  James  river,  from  Rich¬ 

mond  to  City  Point, 

The  engraving  of  coast  chart  No.  31,  siiiinfi  of  Chesapeake  bay  to  the  mouth 

of  Magothy  river,  coast  chart  No.  32,  from  the  mouth  of  Magothy  river  to  the  mouth 

of  the  Hudson  river,  Maryland,  and  coast  chart  No.  33,  sirirnr)  from  the  mouth  of  the  Hudson 
to  the  mouth  of  the  Potomac  river,  has  been  in  progress.  Rappahannock  river,  from  its 
entrance  to  Deep  creek,  and  Rappahannock  river,  from  Deep  creek  to  Occupacia  creek,  have 
been  completed  as  preliminary,  and  the  engraving  of  the  map  of  Patapsco  river  has  been 
continued.  The  chart  of  Hampton  Roads  and  Elizabeth  river  and  that  of  Norfolk  harbor  have 
been  engraved  upon  stone,  under  the  direction  of  the  Superintendent  of  Public  Printing. 

Trkryvktion  of  Patuxent  river,  Maryland.— work  was  resumed  in  the  middle  of 
October  of  last  year,  and  has  been  completed  by  Lieutenant  J.  P.  Roy,  U.  S.  A.,  assistant  in 
the  Coast  Survey.  Several  stations  erected  and  used  by  Assistant  J,  E.  Hilgard  in  the 
triangulation  of  the  entrance  in  1846  were  recognized  by  Lieutenant  Roy  with  the  assistance 
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of  Lieatenant  Thomas  Wiison,  U.  S.  A.  The  work  of  the  season  was  then  connected  with  that 
of  the  entrance  of  the  Patuxent  at  two  stations  about  midway  between  Sandy  Point  and 
Leonard's  creek,  (Sketch  No.  8,)  and  seven  of  the  stations  used  below  Benedict  were  reoccupied. 
Prom  the  upper  limit  reached  last  year  the  triangulation  was  continued  up  the  river  to  within 
a  mile  of  Nottingham,  completing  the  preliminary  work  requisite  for  a  topographical  survey  of 
the  river. 

Nineteen  new  stations  were  occupied  by  Lieutenant  Roy,  and  twenty  triangles  measured  by 
about  two  thousand  observations. 

The  stations  erected  during  the  present  and  previous  season  were  marked  by  granite  blocks, 
the  usual  precautions  being  taken  to  secure  their  permanence.  The  triangulation  was  com¬ 
pleted  on  the  8th  of  December,  when  the  schooner  J.  T.  Mason,  which  had  been  used  by  the 
party  for  transportation,  returned  to  Baltimore. 

During  the  winter  Lieutenant  Roy  was  engaged  in  the  computations  of  his  field-work,  and 
has  been  subsequently  employed  in  the  oflSce. 

A  duplicate  of  the  record  of  horizontal  angles  measured  in  the  triangulation  of  the  Patuxent 
river  has  been  made  by  Lieutenant  Roy,  and  placed  with  similar  data  for  reference. 

Lieutenant  A.  H.  Seward  has  furnished  descriptions  of  the  signals  last  used  in  the  triangu¬ 
lation  of  Chesapeake  bay. 

Triangvlation  of  the  Potomac  river^  Firgrinia.— Early  in  May  Assistant  John  Parley  com¬ 
menced  work  at  the  mouth  of  the  Potomac,  making  a  connection  with  the  main  triangulation 
of  Chesapeake  bay  and  erecting  stations  for  carrying  the  preliminary  survey  of  that  river 
upwards  from  its  entrance.  A  series  of  triangles  (Sketch  No.  8)  was  projected,  covering  the 
lower  part  of  the  Potomac  and  extending  to  Piney  Point.  The  entrance  to  the  St.  Mary's 
river  was  also  included  in  the  scheme,  and  properly  connected  with  the  main  triangulation  of 
the  river.  After  measuring  the  angles  Assistant  Parley  computed  the  positions  of  his  signals 
and  forwarded  the  results  to  the  oflSce. 

The  schooner  Guthrie  was  employed  by  the  party  for  transportation.  At  the  close  of 
operations  on  the  Ist  of  August  the  vessel  was  laid  up  at  Baltimore.  Assistant  Parley  then 
took  up  his  office  computations  and  the  duplication  of  the  records  of  the  work.  His  report 
contains  the  following  abstract  of  statistics  : 


Stations  occupied . . .  13 

Angles  measured  . .  47 

Number  of  observations . 1,405 


Sub- Assistant  S.  A.  Wainwright  assisted  Mr.  Parley  in  the  triangulation  at  the  mouth  of  the 
Potomac. 

At  this  date  the  party  is  about  resuming  work  near  Piney  Point. 

The  record  of  horizontal  angles  determined  in  the  triangulation  of  the  Curratoman  river  in 
1857  has  been  duplicated  by  Assistant  Parley  and  sent  to  the  oflfice.^He  has  also  furnished 
descriptions  of  the  signals  used  in  that  work,  and  computations  of  the  results  for  L.  M.  Z.  and 
triangle  sides. 

Topography  of  Chincoteagve  island  and  the  coast  opposite^  Virginia. — This  work,  in  which  some 
progress  was  made  last  year,  has  been  completed  by  the  party  of  Sub-Assistant  Charles 
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Ferguson.  The  topography  of  the  western  side  of  Chincoteagne  bay  was  commenced  on  the 
12th  of  July  near  Snead  Signal,  and  finished  from  Watf  s  bay  northward  to  Long  Point,  the 
shore-line  being  continned  several  miles  further  to  George  Island  road,  where  the  work 
connects  with  a  plane-table  sheet  executed  in  1849.  “  Chincoteagne  island,  which  is  in  length 

about  eight  miles  and  a  half,  was  also  entirely  surveyed.  Its  topography  was  tedious  and 
difficult,  in  consequence  of  the  broken  and  varied  character  of  the  surface,  which  embraces  in 
its  delineation  almost  every  variety  of  detail.*^ 

Having  been  informed  of  the  intention  of  the  commissioners  appointed  by  the  States  of 
Maryland  and  Virginia  to  visit  and  examine  the  eastern  part  of  the  boundary  line  between 
those  States  in  the  vicinity  of  Chincoteagne  island,  direction  was  given  in  regard  to  details 
with  reference  to  the  possible  requirements  of  the  commission.  These  have  been  fully  carried 
out  by  Sub-Assistant  Ferguson,  who  also  furnished  such  information  as  he  had  incidentally 
gathered  while  prosecuting  plane-table  duty.  A  portion  of  the  inside  shore-line  of  Assateague 
island  was  traced  by  the  party.  Field-work  was  closed  on  the  30th  of  September,  when  the 
following  statistics  were  reported  : 


Shore-line  surveyed . . .  *  . .  36  miles. 

Roads .  45  “ 

Creeks .  30  “ 

Area  in  square  miles .  26 


The  topographical  sheet  executed  by  Sub-Assistant  Ferguson  completes  the  survey  of  the 
main  coast  of  Virginia,  in  the  vicinity  of  the  northern  boundary  line.  Immediately  after  bis 
return  to  Washington  it  was  inked  and  placed  in  the  archives.  The  limits  included  are  shown 
on  Sketch  No.  8. 

A  plane-table  sheet  executed  by  Sub-Assistant  N.  S.  Finney  last  season,  containing  Chinco- 
teague  inlet  and  part  of  the  shores  of  Chincoteagne  bay  and  island,  has  also  been  turned  in. 

Topography  of  York  river,  Virginia. — ^The  plane-table  survey  of  this  river  has  been  com¬ 
pleted  by  the  party  of  Assistant  John  Seib.  At  the  close  of  last  season  the  work  terminated 
inthevicinity  of  Bigler^  8  Mill,  and  was  there  resumed  on  the  2d  of  August.  The  schooner 
Bailey  was  used  for  transportation.  Advancing  up  the  river,  Mr.  Seib  completed  the  shore¬ 
line  and  topography  falling  within  the  triangnlation  of  Lieutenant  J.  P.  Hoy,  U.  S.  A.,  as  far 
M  West  Point,  and  extending  his  work  a  short  distance  beyond  it  on  the  Pamunkey  and 
Mattaponi  rivers.  The  following  summary  is  extracted  from  the  report  of  Mr.  Seib  ; 


Shore-line  surveyed .  54 J  miles. 

Roads .  6  “ 

Area  of  topography  (in  square  miles) .  11 


Towards  the  end  of  August  the  vessel  was  found  to  be  leaking,  but  temporary  repairs  at 
Norfolk  enabled  Mr,  Seib  to  move  the  party  to  another  site  of  work  on  the  shore  of  Chesapeake 
bay. 

The  lower  sheet  of  the  survey  of  York  river,  executed  last  year,  has  been  inked  and 
deposited  in  the  oflSce.  Sketch  No.  9  is  a  reduction  from  the  sheet  of  this  season. 

Topography  of  Mobjack  bay,  Virginia. — During  the  month  of  September  the  party  of 
Assistant  Seib  was  employed  in  tracing  the  northern  shore-line  of  this  dependency  of 
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Chesapeake  bay,  between  New  Point  Comfort  and  Bast  river.  The  southern  shore-line  was 
traced  previously. 

At  the  close  of  work  on  the  12th  of  November,  the  detailed  topography  had  been  extended 
along  the  northern  shore  from  the  entrance  of  the  bay  upwards,  and  beyond  the  mouth  of 
East  river,  both  shores  of  which  (Sketch  No.  8)  are  also  included  in  the  plane-table  sheets. 

The  following  is  a  synopsis  of  the  statistics  : 


Shore-line  surveyed .  30  miles. 

Roads .  18  “ 

Area  (square  miles) .  8 


In  the  middle  of  November  the  schooner  Bailey,  which  had  been  used  for  transportation, 
returned  to  Baltimore  and  was  refitted  for  other  service.  Assistant  Seib  then  made  arrange¬ 
ments  preparatory  to  resuming  duty  in  Section  V. 

Topography  of  Richmond^  Virginia, — As  part  of  the  data  necessary  to  complete  the  map  of 
James  river,  a  plane-table  survey  was  made,  during  the  winter,  of  the  city  of  Richmond. 
Sub-assistant  S.  A.  Wainwright  commenced  this  work  in  November,  and  was  succeeded  in  the 
following  month  by  Assistant  I.  Hull  Adams,  who  completed  the  survey. 

Mr.  G.  U.  Mayo  served  for  a  short  period  as  aid  in  the  party  of  Mr.  Adams. 

The  topographical  sheet  has  been  inked  and  returned  to  the  oflSce.  It  contains  the  charac¬ 
teristics  of  the  area  represented,  which  is  about  two  and  a  third  square  miles. 

Hydrography  cf  Navdicoke  river ^  Md, — ^The  work  in  this  tributary  of  Tangier  soimd  was 
commenced  by  Commander  W.  T.  Muse,  U.  S.  N.,  Assistant  in  the  Coast  Survey,  early  in 
September,  after  the  return  of  the  steamer  Hetzel  from  Section  IV,  and  being  prosecuted  under 
favorable  circumstances  of  weather  was  completed  on  the  17th  of  that  month.  The  hydrographic 
sheet  will  join  at  the  entrance  of  the  river  with  one  of  Tangier  sound,  partly  executed  in  a 
former  season  by  Lieut.  Comg.  J.  J.  Almy,  U.  S.  N.,  and  in  the  same  vicinity,  with  two  others 
subsequently  laid  out  by  Commander  Muse,  to  include  the  head  of  the  sound,  known  as  Fishing 
bay,  and  to  the  eastward  of  the  Nanticoke,  Wicomico  river,  and  Monic  bay.  In  a  northeasterly 
direction  the  soundings  of  the  Nanticoke  were  extended  upwards  as  far  as  Vienna,  (Sketch  No. 
8,)  about  fifteen  miles  in  a  direct  line  from  the  mouth  of  the  river.  A  summary  of  statistics  is 
thus  given  in  the  report  upon  the  completion  of  the  hydrography : 


Miles  run  in  sounding .  368 

Angles  determined  by  the  sextant . . . . .  767 

Number  of  soundings .  28, 260 


Hydrography  of  Fishing  hay,  Md. — In  the  latter  part  of  September  Commander  Muse  having 
made  a  junction  with  the  upper  limit  of  the  hydrography  of  Tangier  sound,  as  left  by  Lieut. 
Comg.  J.  J.  Almy,  and  with  his  own  sheet  of  work,  which  includes  the  Nanticoke  river,  com¬ 
menced  soundings  in  Fishing  bay,  and  proceeding  upwards  finished  the  hydrography  of  that 
and,  at  intervals,  of  another  branch  of  the  sound  by  the  middle  of  October.  The  details  of  the 
work  in  Fishing  bay  are  as  follows: 


Miles  run  in  sounding .  246 

Angles  determined . . .  139 

Number  of  soundings . . . . .  14^  146 
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Seven  hundred  and  twenty-four  observations  on  high  and  low  water  were  recorded  while  the 
work  was  in  progress. 

Hydrography  of  Wicomico  river  and  Monic  bay,  Md. — ^The  soundings  made  in  this  locality  by 
the  party  of  Commander  Muse  extend  from  the  limit  of  the  general  hydrography  of  Tangier 
sound,  executed  by  Lieut.  Comg.  Almy,  in  1856,  as  far  up  as  White  Haven,  on  the  Wicomico, 
and  embrace  the  whole  of  the  tributary  designated  as  Monic  bay.  This  supplementary  work 
was  completed  early  in  October.  The  following  is  a  synopsis  of  the  statistics: 


Miles  run  in  sounding . 97 

Angles  determined . 456 

Number  of  soundings .  5, 868 


Tidal  observations  were  made  by  the  hydrographic  party,  as  usual,  for  the  adjustment  of 
the  soundings. 

Hydrography  of  Manokin  river,  Md. — The  circumstances  of  the  weather  favoring,  Commander 
Muse  took  up  the  hydrography  of  Manokin  river,  one  of  the  eastern  arms  of  Tangier  sound, 
and  completed  that  work  in  the  latter  part  of  October,  making  a  proper  junction  with  the  sheet 
containing  the  work  done  in  a  previous  year  in  the  body  of  the  sound.  But  a  small  part  of  the 
subsidiary  hydrography  of  this  vicinity  yet  remains  to  be  done.  The  following  is  an  abstract 
of  the  statistics  recorded  on  the  sheet  of  the  Manokin: 


Miles  run  in  sounding  . .  101 

Angles  determined .  1, 024 

Number  of  soundings .  7, 445 


At  the  end  of  the  surveying  year  the  party  in  the  steamer  Hetzel  returned  to  Baltimore, 
where  that  vessel  is  now  undergoing  repairs. 

Early  in  the  season  Commander  Muse  sent  to  the  office  the  original  records  of  soundings, 
angles,  and  tides  observed  in  the  progress  of  the  work  in  the  Patuxent  river  in  1857.  The 
volumes  were  accompanied  by  a  fair  duplicate. 

The  original  journals  of  soundings,  angles,  and  tides  observed  while  prosecuting  the  hydro¬ 
graphy  of  the  St.  Mary^s  river,  Md.,  in  1857,  and  a  duplicate  of  the  whole,  have  also  been 
received  from  Commander  Muse  and  deposited  in  the  oflSce. 

The  ofiSce-work  resulting  from  hydrographic  operations  formerly  in  charge  of  Lieut.  Comg. 
B.  Wainwright  in  this  section  has  been  completed.  Six  sheets  of  the  lower  part  of  the  Rappa¬ 
hannock  river,  and  one  containing  the  soundings  made  in  the  Curratoman,  have  been  received 
and  filed  in  the  archives,  with  the  original  volumes  and  duplicates  of  the  soundings,  angles, 
and  tides  taken  in  the  progress  of  the  work. 

In  anticipation  of  his  detachment,  the  oflSce-work  of  the  party  of  Lieut.  Comg.  J.  N.  Maffitt 
wag  vigorously  prosecuted  and  brought  up  before  his  separation  from  the  Coast  Survey.  Three 
sheets  comprising  the  soundings  last  made  in  the  James  river  were  plotted  under  his  direction 
and  left  at  the  ofifice  in  April  last,  together  with  twenty* seven  volumes  containing  the  original 
notes  of  soundings,  angles,  and  tidal  observations.  Smooth  duplicates  accompanied  the  records 
referred  to. 

cbservoiions. — The  usual  observations  have  been  continued  at  Old  Point  Comfort  with 
Saxtotfs  self-registering  tide-gauge.  A  similar  gauge  has  been  put  up  at  the  Washington 
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navy  yard,  by  authority  of  the  Hon.  Secretary  of  the  Navy.  Every  facility  for  its  erection  and 
for  keeping  up  the  observations  was  afforded  by  Commander  Dahlgren  and  the  officers  in  charge 
of  the  ordnance  department  of  the  yard. 

SECTION  IV. 

FROM  CAPE  HENRY  TO  CAPE  FEAR,  INCLUDING  THE  COAST  OF  PART  OF  VIRGINIA  AND  NORTH  CARO¬ 
LINA.— (Sketch  D,  No.  10.) 

In  order  to  determine  the  question  whether  the  small  triangulation  along  this  coast  will 
answer  the  purpose  of  a  final  work,  or  must  be  strengthened  or  replaced  by  a  larger  one, 
several  sites  for  bases  of  examination  have  been  selected  in  reference  to  the  convenience  of 
measurement  and  of  access,  and  with  regard  to  portions  of  the  triangulation  itself.  The 
topography  of  the  ocean  shore  of  the  section  has  been  nearly  completed.  The  hydrography 
of  Pamplico  sound  and  of  the  ocean  westward  of  Beaufort  entrance,  N.  C.,  has  been  continued, 
and  some  incidental  work  between  Cape  Hatteras  and  Cape  Pear  has  been  executed.  The 
details  are  stated  in  the  following  chapter.  Six  parties  have  been  at  work,  three  during  the 
whole,  or  nearly  the  whole,  of  the  season,  and  three  during  a  part  of  it. 

In  addition  to  the  computations  resulting  from  the  field-work,  the  following  has  been  done  at 
the  office  at  Washington. 

Office-worh — The  following  sketches  have  been  drawn  during  the  year  :  Hatteras  inlet, 
and  Ocracoke  inlet,  ^  general  chart  of  the  coast  from  Currituck  sound  to  Cape 

Fear,  njTjVTTTTj  been  commenced,  and  the  two  preliminary  charts.  Nos.  11  and  12,  extending 
from  Cape  Hatteras  to  Cape  Fear,.  ?  have  been  in  progress. 

The  engraving  of  Beaufort  harbor,  N.  C.,  and  the  entrance  to  Cape  Pear  river  has  been 
completed.  Progress  has  been  made  upon  coast  chart  No.  41,  from  the  entrance  of 

Albemarle  sound  to  the  mouth  of  Pasquotank  river,  N.  C.,  and  on  preliminary  chart  No.  11, 
Cape  Hatteras  to  near  Bogue  inlet. 

Triangvlation  sovihward  of  Cape  Henry y  Fa, — The  connection  desirable  between  this  work 
and  the  main  triangulation  of  the  Chesapeake  bay  was  attempted  at  the  end  of  January  by 
Assistant  J.  J.  S.  Hassler,  but  the  inclemency  of  the  weather  rendered  its  final  completion 
impracticable.  Mr.  Hassler  kept  the  field  until  the  10th  of  May,  when  he  was  taken  seriously 
ill  and  was  forced  to  remove  from  his  camp.  Earlier  in  the  season  one  of  his  arms  had  been 
broken  by  an  accident,  from  the  consequences  of  which,  as  aggravated  by  the  illness  referred 
to,  he  died  at  Norfolk  on  the  23d  of  June.  The  records  and  journals  of  his  field-work,  with 
some  plane-table  sheets  of  the  seacoast  tract  extending  southward  from  Cape  Henry,  have  not 
yet  come  into  my  hands.  Application  has  been  made  for  them  in  the  proper  quarter,  and  a 
summary  of  the  results  of  his  season^  s  work  will  be  given  at  the  earliest  moment  after  the 
receipt  of  the  necessary  data. 

Verification  bases ,  coast  of  North  Car  dim. — ^The  whole  line  of  triangulation  running  along  the 
coast  from  Cape  Hatteras  southward  to  Cape  Pear  has  been  examined  by  Assistant  A.  S.  Wads¬ 
worth,  and  sites  for  bases  of  verification  selected  at  intervals  to  serve  as  checks  upon  that 
work.  He  commenced  early  in  January,  and  established  six  bases  in  all  for  future  measure¬ 
ment,  making  preliminary  connections  with  adjacent  stations  of  the  triangulation.  The  first  of 
these  was  marked  out  on  the  outer  beach  of  Core  sound,  opposite  Bell's  Point,  a  short  distance 
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above  Cape  Lookout  light-house*  Others  were  established  on  the  coast  (Sketch  No.  10)  south 
of  Bogne  inlet;  in  the  vicinity  of  New  river;  near  New  Topsail  inlet;  at  Masonboro  inlet;  and 
near  Federal  Point. 

Considerable  changes  were  found  to  have  been  occasioned  along  the  beaches  of  Bogue  sound 
and  Masonboro  inlet  by  the  severe  gale  of  September,  185T. 

The  signals  generally  were  in  good  condition,  as  left  in  the  previous  season,  yet  several  of 
them,  necessary  for  the  work  of  verification,  required  to  be  reset  and  secured. 

In  the  vicinity  of  Cape  Hatteras,  at  Brown’s  inlet,  and  at  New  inlet,  the  angles  of  the  pre¬ 
liminary  triangulation  were  remeasured,  and  new  stations  erected  where  necessary.  Prom 
twenty-six  stations  twenty-seven  signals  were  observed  upon,  and  in  the  several  localities  fifty- 
two  angles  were  measured  by  two  thousand  one  hundred  and  fifty-six  observations.  The 
instrament  used  was  the  six-inch  Brunner  theodolite  C.  S.  No.  59. 

Assistant  Wadsworth  was  occupied  in  this  duty  until  the  middle  of  May.  He  has  since  fur¬ 
nished  detailed  descriptions  of  the  base  sites  and  computations  of  his  field-work,  which  have 
been  deposited  in  the  office,  together  with  a  duplicate  and  the  original  record  of  horizontal 
angles  measured  between  Cape  Hatteras  and  Cape  Fear  in  1857;  his  computation  of  the  lengths 
of  triangle  sides  and  descriptions  of  the  signsJs  erected  between  the  points  just  mentioned. 

Topography  of  the  seacoast  southwao'd  of  Cape  Henry,  Va, — Within  the  triangulation  in  charge 
of  Assistant  J.  J.  S.  Hassler,  and  which  was  approaching  completion  at  the  time  of  his  death, 
a  plane-table  sheet  was  projected  by  Mr.  P.  R.  Hassler,  then  serving  as  aid  in  the  party.  It 
connects  on  the  north  with  a  sheet  previously  laid  out,  and  extends  southward  to  Green 
Branch,  at  the  head  of  Back  bay.  The  seacoast  of  Virginia  is  included  down  to  the  southern 
boundary  line,  and  also  Ragged  island,  lying  in  the  upper  part  of  Currituck  sound.  All  the 
roads  and  other  prominent  topographical  features  falling  within  the  limits  of  the  recently 
executed  triangulation  are  represented  on  the  plane-table  sheet. 

This  work  was  prosecuted,  between  the  end  of  January  and  the  10th  of  June,  as  actively  as 
the  inclemency  of  the  season  and  the  nature  of  the  country  would  permit.  The  character  of 
the  surface  is  low  and  swampy,  and  cut  up  by  numerous  ponds  and  water  passages.  The 
details  comprise  twenty-five  miles  of  shore-line  and  fifty-five  miles  of  roads.  Arrangements 
have  been  made  for  the  completion  of  the  plane-table  survey  in  this  vicinity. 

Topography  (f  the  seacoast  of  North  Carolina. — The  intervening  space  between  New  inlet  and 
Cape  Pear,  remaining  unfinished  at  the  opening  of  the  season,  has  been  surveyed  by  the  party 
of  Mr.  John  Meehan.  His  plane-table  work  (Sketch  No.  10)  comprises  a  part  of  Topsail  sound 
and  the  outer  coast  of  North  Carolina,  stretching  about  eleven  miles  in  a  southwesterly  direc¬ 
tion  between  Stump  inlet  and  Long  Point.  The  term  “sound,”  used  in  reference  to  several 
localities  between  New  inlet  and  Federal  Point,  applies  to  an  intricate  combination  of  shaUow 
creeks,  narrow  channels,  and  broken  marshes,  running  with  an  average  width  of  a  mile  and  a 
quarter,  parallel  with  the  outer  coast,  separated  from  it  by  narrow  ranges  of  sand  hills. 

“These  sandy  barriers  within  the  limits  just  stated  have  been  pierced  in  five  places  by  heavy 
gales.  Two  of  the  small  inlets  so  formed  and  connecting  with  the  interior  sounds  are  much 
resorted  to  for  shelter  by  small  coasters.  They  are  known  as  New  Topsail  and  Masonboro 
inlets.  Channels  leading  from  them  to  the  main  land  are  navigable  for  small  craft;  but  at  few 
other  points  along  this  part  of  the  coast  is  there  sufficient  water  for  even  a  pilot  boat.” 

9  e 
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In  reference  to  changes  made  by  the  action  of  the  sea  since  the  previous  working  season,  Mr. 
Meehan  also  states  that  ^Hhe  gale  of  September,  1857,  closed  up  Stump  inlet  and  opened 
another  a  little  further  north,  but  did  not  very  materially  alter  the  general  configuration  of  the 
coast  or  the  other  inlets/’ 

The  operations  of  this  party  commenced  on  the  18th  of  November,  and  were  concluded  on 
the  14th  of  January,  with  the  following  result: 


Coast  line  surveyed .  11|  miles. 

Shore-line  of  sound .  102  “ 

Shore-line  of  creeks .  30  “ 


The  weather  was  very  favorable  for  work  during  the  stay  of  the  party  in  this  section. 
Having  properly  connected  the  topography  with  that  already  finished  in  the  direction  of  Cape 
Fear,  Mr.  Meehan  proceeded  to  Section  VI,  under  which  head  his  labors  will  be  further  noticed. 

Hydrography  (f  Pamplico  sounds  N.  C. — The  inside  soundings  above  Ocracoke  inlet  were 
resumed  in  the  middle  of  June  by  the  hydrographic  party  of  Commander  W.  T.  Muse,  U.  S.  N., 
assistant  Coast  Survey,  with  the  steamer  Hetzel.  Northward  and  eastward  of  the  inlet,  and 
(Sketch  No.  10)  from  a  line  beyond  the  middle  of  the  sound,  the  work  was  continued  upwards 
to  a  parallel  a  short  distance  north  of  Gull  island.  This  space  includes  the  greater  part  of  the 
interior  of  Pamplico  sound,  immediately  abreast  of  Cape  Hatteras.  At  the  lower  limit  the 
sheet  containing  the  soundings  joins  with  one  executed  last  year  just  inside  of  the  Ocracoke 
entrance.  Below  Ocracoke  inlet  the  hydrography  was  continued  to  the  meridian  of  Harbor 
island,  about  five  miles  southward  and  westward  of  the  limit  reached  last  year. 

The  work  in  Pamplico  sound  was  discontinued  on  the  31st  of  July.  An  abstract  from  the 
report  of  Commander  Muse  gives  the  following  statistics  : 


Miles  run  in  sounding .  1,225 

Angles  observed .  3,677 

Number  of  soundings .  56,335 


One  hundred  and  fifty-eight  specimens  of  bottom  were  collected  while  the  soundings  were  in 
progress. 

The  condition  of  the  steamer  Hetzel  not  admitting  of  her  employment  in  the  prosecution  of 
the  outside  hydrography  in  the  vicinity  of  Cape  Hatteras,  as  intended.  Commander  Muse 
returned  to  Norfolk  early  in  August,  with  a  view  of  fitting  her  for  that  duty.  This  not  being 
then  practicable,  he  took  up  hydrographic  work  in  Section  III,  as  already  stated. 

The  original  hydrographic  sheets  resulting  from  the  soundings  made  by  Commander  Muse, 
at  Hatteras  and  Ocracoke  inlets,  in  1857,  have  been  completed  and  filed  in  the  office.  He  has 
also  turned  over  for  deposit  the  original  journals  of  those  surveys,  and  others  containing  the 
soundings  and  angles  taken  in  the  same  year  in  the  hydrography  of  Pamplico  sound. 

Hydrography  of  the  coast  of  North  Carolina, — In  continuation  of  the  soundings  which  ter¬ 
minated  last  season  along  a  line  passing  westward  of  Beaufort  entrance,  N.  C.,  Lieut.  Comg. 
0.  B.,  P.  Rodgers,  U.  S.  N.,  assistant  in  the  Coast  Survey,  resumed  active  operations  in  the 
steamer  Bibb,  on  the  9th  of  April. 

The  in-shore  hydrography  has  been  extended  in  a  westerly  direction  to  a  distance  of  about 
fourteen  miles,  or  nearly  three  miles  westward  of  Bogue  inlet,  (Sketch  No.  10,)  which  was  also 
sounded,  and  will  appear  on  the  resulting  chart  of  this  quarter. 
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While  the  work  here  noticed  was  in  progress  Lieut.  Comg.  Rodgers  was  detached  from  the 
Coast  Survey,  being  relieved  by  Lieut.  Comg.  Alexander  Murray,  U.  S.  N.,  who  assumed  the 
command  of  the  party  on  the  28th  of  April,  and  continued  its  operations  until  the  close  of  the 
season  at  the  end  of  May. 

In  prosecuting  the  in-shore  hydrography  a  number  of  parallel  lines  were  run  at  increasing 
intervals  from  the  coast,  the  outermost  ranging  with  it  at  a  distance  of  about  seven  miles.  These 
were  crossed  by  ten  others,  averaging  twelve  miles  in  length,  extending  broad  off  from  the 
land.  In  addition,  four  lines  were  started  within  the  in-shore  limits  and  run  with  soundings 
into  deep  water,  two  of  them  terminating  about  fifty  miles  from  shore,  and  two  at  a  distance  of 
thirty-three  miles.  ‘‘The  bottom  was  found  very  uniform,  showing  a  gradually  sloping  surface 
of  hard  sand  and  loose  coral,  (Milleporae 
A  synopsis  from  the  journals  shows  the  following  statistics : 


Angles  determined .  677 

Miles  run  in  sounding  in-shore .  3, 025 

Number  of  in-shore  soundings .  6,996 


The  usual  tidal  observations  were  made  by  the  party  for  hydrographic  purposes. 

Before  leaving  the  vicinity  a  section  was  run  across  the  Gulf  Stream  from  Cape  Lookout, 
but  surface  temperatures  only  were  obtained.  In  July  the  party  in  the  steamer  Bibb  resumed 
hydrographic  duty  in  Section  I,  as  stated  under  that  head. 

The  in-shore  soundings  made  by  the  party  of  Lieut.  Comg.  Murray  along  the  coast  of  Bogue 
sound  and  inlet  have  been  plotted,  and  the  resulting  sheet  is  now  in  the  office. 

On  the  outward  passage  of  the  surveying  steamer  Walker  to  Section  VIII,  Commander  B.  P. 
Sands,  B.  S.  N.,  assistant  in  the  Coast  Survey,  carried  a  line  of  soundings  from  off  Cape  Hat- 
teras  to  the  latitude  of  Cape  Pear,  making  thirty  casts  of  the  lead  in  a  run  of  a  hundred  and 
eighty  miles.  The  intention  was  to  continue  the  soundings  incidentally  along  the  edge  of  the 
Gulf  Stream ;  but  a  strong  northeast  gale  off  Cape  Pear  compelled  the  vessel  to  scud  on  her 
course  to  Cape  Canaveral,  and  rendered  the  original  design  impracticable. 

A  more  extended  notice  of  interesting  results  obtained  by  Commander  Sands  in  another 
localify  will  be  made  under  the  head  of  Ontf  Stream. 

SECTION  V. 

FBOK  cate  PBAB  to  ST.  MART'S  RIVBB,  INCLUDINa  PART  OF  THB  OOAST  OF  NORTH  CAROLINA,  AND  THB 
COAST  OF  SOXTTH  CAROLINA  AND  GBORaiA.— (Sextoh  E,  No.  14.) 

The  survey  of  this  section  has  advanced  very  considerably  during  the  past  year.  Nine  parties 
have  been  employed,  namely:  two  for  triangulation,  one  for  triangulation  and  topography,  four 
for  topography,  and  two  for  hydrography;  seven  of  the  entire  number  in  different  parts  of  the 
section  during  the  whole  and  two  of  them  during  part  of  the  season. 

The  work  executed  will  be  referred  to  un5er  the  following  heads: 

!•  Triangulation  and  topography  of  the  coast  of  North  Carolina  westward  of  Bacon’s  Inlet. 

2.  Triangulation  of  the  coast  of  South  Carolina,  connected  with  general  work  north  and  south 
of  Charleston. 

3.  Triangulation  of  Ossabaw  and  St.  Catharine’s  sound,  Ga. 

4-  Plane-table  resurvey  of  shore-line  at  the  Cape  Pear  entrances. 
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5.  Topography  of  Winyah  bay  and  Georgetown  harbor,  S.  C. 

6.  Besurvey  of  the  shore-lines  of  Charleston  harbor. 

7.  Topography  of  Polly  Island,  S  C. 

8.  Topography  of  St.  Helena  sound,  S.  C. 

9.  Topography  of  Ossabaw  sound,  Ga.,  including  the  shores  of  its  tributaries. 

10.  Topography  of  Sapelo  sound  and  river,  Ga. 

11.  Topography  of  Brunswick  harbor  and  Turtle  river,  Ga.  ^ 

12.  Hydrography  of  the  Cape  Pear  entrances  and  bars. 

13.  Besurvey  of  Maffitt^s  channel. 

14.  Off-shore  soundings  from  the  coast  of  South  Carolina. 

15.  Hydrography  of  Sapelo  sound  and  river,  Ga. 

A  connection  has  been  made  through  the  chain  of  secondary  triangles  between  the  prelim¬ 
inary  base  at  Winyah  bay  and  that  on  Savannah  river,  with  very  satisfactory  results,  as  will  be 
seen  by  the  more  particular  statement  under  the  head  of  field-work  in  this  section. 

The  greater  part  of  both  in  and  off-shore  hydrography  of  the  northern  part  of  the  section 
(coast  of  South  Carolina)  is  completed,  important  observations  of  currents  remaining,  however; 
some  off-shore  work,  and  the  in  and  off-shore  hydrography  north  of  Winyah  bay. 

The  triangulation  of  the  coast  of  North  Carolina,  south  of  the  Cape  Pear,  is  a  tedious  opera¬ 
tion,  the  woods  reaching  to  the  very  ocean  shore,  and  the  sounds  which  give  facilities  to  the 
work  further  north  and  south  being  in  this  portion  entirely  obliterated.  Notwithstanding  this 
a  very  steady  progress  has  been  made  both  in  the  triangulation  and  topography  of  this  difficult 
district. 

The  resurvey  of  Maffitt^s  channel  has  shown  that  the  dredging  there  has  been  effective  in 
still  further  improving  the  depth,  and  in  facilitating  access  by  this  important  entrance  to 
Charleston  harbor. 

Between  Tybee  entrance,  the  mouth  of  Savannah  river,  and  St.  Mary^s,  on  the  coast  of 
Georgia,  are  eight  inlets  of  greater  or  less  importance  from  the  depths  of  their  channels,  their 
peculiar  relation  to  the  inland  passages  along  the  coast,  and  from  the  importance  of  the  rivers  to 
which  they  give  access. 

These  inlets  are  Wassaw,  Ossabaw,  St.  Catharine^ s,  Sapelo,  Doboy,  Altamaha,  St.  Simon’s, 
and  St.  Andrew’s.  Wassaw  is  important  as  the  passage  between  Savannah  river  and  the  ocean 
for  vessels  which  cannot  go  through  the  Bomerly  Marshes  passage;  Ossabaw  is  the  entrance  to 
the  Vernon  and  Great  and  Little  Ogeechee  rivers  ;  St.  Catharine’s,  to  the  Medway  or  Sun- 
bury,  and  to  North  Newport  river;  Sapelo,  to  South  Newport  and  Sapelo  rivers;  Doboy  gives 
access  to  Darien  and  the  Altamaha  river,  Altamaha  inlet  being  an  inferior  one;  St.  Simon’s,  to 
Turtle  river  and  Brunswick,  and  St.  Andrew’s  to  the  Satilla. 

The  inland  passage  from  Savannah  river  to  the  St.  Mary’s,  now  so  useful  to  commerce, 
becomes,  in  the  event  of  war,  of  inestimable  value.  The  progress  of  the  survey  of  the  passage 
and  inlets  has  been  steady.  Beconnaissances  of  St.  Andrew’s  and  Doboy,  and  complete  surveys 
of  Tybee,  Sapelo,  St.  Simon’s,  and  St.  Mary’s  have  been  made.  The  triangulation  of  Wassaw, 
Ossabaw,  and  St.  Catharine’s  is  complete,  and  the  topography  of  Ossabaw,  so  that  three  or 
four  seasons  more  will  complete  the  land  work  generally  connecting  the  several  triangidations 
now  in  part  resting  upon  local  bases.  The  connection  has  been  made  this  season  between  the 
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Sayannah  river  and  Sapelo  preliminary  bases,  and  has  proved  quite  satisfactory.  There  remain 
for  triangulation  Doboy  and  Altamaha,  and  their  branches,  to  Darien,  St.  Andrews  and  the 
adjacent  coast,  and  thence  on  to  Cumberland  sound.  The  connection  will  then  be  complete 
from  the  Savannah  river  to  the  St.  Mary's. 

A  small  steam  vessel  pf  light  draught  was  purchased  to  execute  the  hydrography  of  the 
inland  passages,  sounds,  and  rivers  of  this  section,  but  the  stormy  character  of  the  last  autumn, 
winter,  and  spring,  prevented  her  transfer  from  New  York  to  the  southern  coast.  The  attempt 
was  renewed  this  season,  the  vessel  being  placed  in  charge  of  Lieutenant  B.  E.  Hand,  U.  S.  N., 
one  of  the  oflScers  of  the  hydrographic  party  of  Lieut.  Comg.  Moore.  The  little  vessel  left 
New  York  on  the  2d  of  August,  but  meeting  with  many  adverse  circumstances  on  the  way  put 
into  Delaware  bay,  into  Norfolk,  and  into  Beaufort,  N.  0.,  and  weathered  there  the  gale  of 
September  16th  and  16th,  with  slight  damage.  Serious  apprehensions  were  entertained  at  one 
time  for  her  safety,  but  she  reached  Charleston  without  further  diflSculty. 

Office-worL — The  drawing  of  a  comparative  chart  of  each  of  the  Cape  Fear  entrances,  (1853 
and  1858,)  and  of  the  charts  of  St.  Helena  sound,  St.  Mary's  bar  and  Pemandina  harbor, 

(Qa.  and  Fla.,)  St.  Simon's  sound  and  Brunswick  harbor,  (second  reduction,)  Tshruj 

additions  to  Charleston  harbor,  (resurvey  of  the  city)  and  Bull's  bay,  been 

completed.  The  finished  map  (No.  53)  of  the  coast  of  South  Carolina,  embracing  Charleston 
harbor  and  vicinity,  from  Rattlesnake  shoal  to  St.  Helena  sound,  wwtotfj  been  in  progress. 

The  engraving  of  the  preliminary  chart  No.  14,  ymsWin  from  Cape  Roman,  S.  C.,  to  Tybee 
island,  Ga.,  St.  Simon's  sound  and  Brunswick  harbor,  and  St.  Mary's  river  and  Pemandina 
harbor,  has  been  completed. 

The  preliminary  chart  of  Bull's  bay  and  Roman  inlet,  that  of  St.  Helena  sound,  and  a  com¬ 
parative  chart  of  the  Cape  Fear  entrances  (1853  and  1856)  have  been  engraved  upon  stone, 
under  the  direction  of  the  Superintendent  of  Public  Printing. 

The  records  of  latitude  observations  made  in  1854  by  Dr.  B.  A.  Gould,  jr.,  and  G.  W.  Dean, 
assistants,  at  Columbia,  S.  C.,  have  been  received  at  the  oflSce. 

Tmngvlation  and  topography  of  the  coast  westward  of  BcumJs  inlets  N.  O. — The  party  of 
Assistant  C.  P.  Bolles  resumed  work  on  the  3d  of  December,  and  continued  the  triangulation 
and  plane-table  survey  detailed  in  my  last  annual  report  as  having  been  prosecuted  jointly  to 
the  westward  of  Lockwood's  Folly,  N.  C.  Progress  was  materially  retarded  by  frequent  rains, 
but  the  weather  otherwise  was  mild,  and  the  party  was  actively  engaged  until  the  6th  of  April 
in  extending  the  secondary  triangulations  (Sketch  No.  14)  west  of  the  line  of  Fulford,  —  Lan¬ 
caster,  in  running  the  outline  of  roads,  sketching  surface  features,  and  erecting  signals  for 
advancing  the  work.  “The  lengths  of  the  sides  of  triangles  now  extended  average  a  mile  and 
a  half,  and  it  is  hoped  that  it  may  be  practicable  to  keep  up  that  gauge  as  far  as  the  southern 
boundary  of  the  State."  The  triangulation  and  topography  are  now  both  complete  to  Shallotte 
inlet. 

Six  stations  of  the  second  order  and  fifteen  of  the  third  were  occupied,  and  a  hundred  and 
twenty -eight  angles  were  measured  on  forty- two  objectsy  by  six  hundred  and  fifty-two  repe¬ 
titions. 

The  gale  of  last  autumn  having  occasioned  a  very  material  change  in  the  shore -line  at 
Bacon’s  inlet,  that  portion  of  the  topography  of  last  season  was  resurveyed.  Assistant  Bolles 
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reports  that  the  shore-line  for  hydrographic  purposes  is  now  complete  as  far  as  Tubb’s  inlet, 
twenty-five  and  a  half  miles  to  the  westward  of  Cape  Pear  river. 


The  plane-table  statistics  are  thus  given  in  his  report: 

Shore-line  of  sound  and  beach .  9.5  miles. 

Shore-line  of  creeks . ^  .  7.3  “ 

Roads  surveyed .  13.5  “ 

Chained  in  reconnaissance . . .  5.7  ** 


Mr.  O.  Hinrichs  served  as  aid  in  the  party,  and  his  duties  are  referred  to  by  Assistant 
Bolles  as  having  been  performed  with  energy  and  success. 

Three  plane-table  sheets  containing  the  topography  between  Cape  Pear  and  Bacon^s  inlet 
were  inked  early  in  the  season  and  sent  to  the  office  by  Assistant  Bolles. 

THangvlation  of  the  coast  of  South  Carolina. — A  connection  has  been  made,  by  secondary 
triangulation,  between  South  Island  base,  Winyah  bay,  and  the  base  on  Savannah  river. 

In  its  progress  southward  this  work  (Sketch  No.  14)  embraces  the  whole  of  Winyah  bay 
and  Greorgetown  harbor,  the  North  and  South  Santee  rivers,  BulPs  bay,  and  the  coast  through¬ 
out,  including  Charleston  harbor,  south  of  which  it  proceeds  in  two  series,  one  passing  down 
the  coast,  the  other  following  the  Stono  and  North  Edisto  rivers  along  the  inner  verge  of  the 
primary  triangulation  to  the  South  Edisto  river,  beyond  which  it  stretches  over  St.  Helena 
sound  and  Port  Royal  entrance,  and  through  CaJibogue  sound  to  the  base  on  Union  causeway 
opposite  to  Savannah.  While  occupying  stations  upon  Broad  river,  a  tertiary  triangulation  was 
carried  up  Beaufort  river  as  far  as  Archer's  creek,  and  the  positions  determined  of  all  the 
hydrographic  stations  used  in  the  survey  of  that  river  in  1855  which  could  be  identified. 

During  the  present  season  six  stations  were  occupied  between  Georgetown  light  and  Bull's 
bay,  and  twenty-five  in  completing  the  connection  with  the  secondary  work  passing  through 
Calibogue  sound  with  that  on  Savannah  river. 

Assistant  Boutelle  was  aided  by  Mr.  H.  S.  Du  Val.  His  party  used  the  surveying  schooner 
Petrel  for  transportation.  The  operations  of  the  present  year  were  commenced  on  the  22d  of 
December  and  closed  in  the  middle  of  April,  the  vessel  being  then  laid  up  at  Charleston. 

A  summary  of  statistics  is  thus  given  in  Mr.  Boutelle' s  report: 


Angles  measured .  270 

Objects  observed  on .  272 

Number  of  observations .  2,681 


The  angles  were  measured  with  the  ten-inch  No.  43,  and  eight-inch  No.  24,  Gambey  theo¬ 
dolites. 

Assistant  Boutelle  has  deposited  in  the  office  a  duplicate  of  his  field-notes  of  horizontal 
angles  measured  between  Winyah  bay  and  Charleston,  and  a  volume  containing  descriptions  of 
the  signals  used  in  the  triangulation.  The  records  of  the  secondary  triangulation  between  St. 
Helena  and  Calibogue  sound,  with  descriptive  notes  of  the  signals  erected  for  that  work,  have 
also  been  received. 

Mr.  Boutelle  brought  the  computations  of  his  work  to  a  close  in  September,  and  selected  a 
side  of  one  of  the  triangles  at  the  head  of  Calibogue  sound  for  comparing  the  results  of  the 
triangulation  executed  by  Lieutenant  D.  T.  Van  Buren  northward  from  Savannah  in  1854  with 
his  own  of  this  season.  The  comparison  shows  a  very  close  agreement  between  the  two 
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branches,  each  proceedisg  from  separate  and  independent  data.  The  agreement  of  the 
aziiDaths  is  remarkably  close. 

TrmgtdaUan  af  Omibaw  a/nd  St.  Ca/tharinds  sounds,  Oa. — Ample  preparations  for  the 
completion  of  this  work,  and  for  connecting  it  with  the  general  triangulation  of  the  coast  at 
SaYannah  river,  had  been  made  last  season  by  the  party  of  Lieutenant  A.  W.  Evans,  U.  S.  A., 
assistant  in  the  Coast  Survey.  The  stations  were  mostly  then  selected  and  signals  put  up  on 
the  shores  of  Ossabaw  and  St.  Catharine  islands,  and  along  the  banks  of  the  several  tributaries 
of  the  sounds. 

The  triangnlation  party  in  the  schooner  Hassler  resumed  operations  in  the  field  on  the  10th 
of  December,  and  before  the  close  of  that  month  was  joined  by  Lieutenant  Evans.  He  imme¬ 
diately  pushed  a  reconnaissance  for  extending  the  work  so  as  to  connect  with  the  triangulation 
of  Sapelo  sound,  and  then  occupied  successively  with  the  theodolite  ten  stations  of  the  second 
order  and  twenty-one  of  the  third.  Seventeen  other  stations  were  erected  and  their  signals 
observed  on.  The  positions  of  sixty-three  points  were  accurately  determined  in  the  course  of 
the  worL  A  few  desirable  points  yet  remain  to  be  determined  along  the  beaches  of  St. 
Catharine  and  Ossabaw  islands. 

The  services  of  Lieutenant  Evans  being  called  for  by  the  War  Department,  he  was  detached 
from  duty  in  February.  Mr.  P.  P.  Webber,  who  had  assisted  him  during  the  season,  having 
been  also  qualified  by  several  years  experience  in  similar  duty,  continued  the  work  and  closed 
it  on  the  1st  of  April.  Since  that  date  he  has  completed  the  computations  of  the  field-work 
executed  by  Lieutenant  Evans  in  1856-57  for  connecting  the  Savannah  Eiver  triangulation 
with  that  of  Ossabaw,  and  during  the  summer  was  engaged  in  those  of  the  present  year. 

The  connection  between  Savannah  river  and  the  preliminary  base  on  Sapelo  island  (Sketch 
No.  14)  was  effected  by  the  measurement  of  sixty-seven  intervening  triangles,  and  the  field 
computation  gives  for  the  length  of  that  base  1700.47  metres,  which  is  only  two  tenths  of  a 
metre  less  than  the  length  found  by  measurement. 

The  triangulation  of  this  season  stretches  from  the  north  side  of  Ossabaw  sound  southward 
and  westward,  and  includes  the  various  dependencies  of  that  and  the  adjoining  sounds,  known 
M  Great  and  Little  Ogeechee  and  Bear  rivers,  Medway  or  Sunbury  river,  North  and  South 
Newport  and  Timmins  rivers,  the  opening  of  Mud  river  inside  of  Sapelo  island,  and  numerous 
intricate  water  passages  lying  behind  Ossabaw  and  St.  Catharine  islands.  A  synopsis  of  the 
statistics  is  given  below,  as  stated  in  the  report  from  the  field: 


Angles  measured  . . 379 

Objects  observed .  349 

Single  observations .  4, 095 


Prom  points  furnished  by  the  triangulation  the  topography  of  Ossabaw  sound  has  been 
executed,  as  will  be  noticed  hereafter. 

While  engaged  with  his  party  Lieut.  Evans  seized  the  occasion  of  rendering  assistance  to 
the  ship  Mackinaw  when  ashore  on  Ossabaw  bar. 

The  duty  executed  by  the  party  in  charge  of  Mr.  Webber  in  the  latter  part  of  the  surveying 
year  has  been  stated  under  Section  I. 

All  the  records  and  field  notes  connected  with  the  triangulations  made  by  Lieut,  Evans  in 
this  and  in  the  adjoining  lower  section  have  been  received  at  the  office.  They  contain  the 
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original  entries  of  horizontal  angles  observed  at  Sapelo  sound,  notes  on  the  measurement  of  the 
preliminary  base  there,  descriptions  of  the  signals  used  in  the  triangulation,  and  the  field  com¬ 
putation  for  rectangular  co-ordinates  and  lengths  of  triangle  sides.  Similar  data  collected  in 
the  progress  of  work  at  the  St.  Mary^s  River  entrance  have  been  also  turned  in. 

Sub- Assistant  Webber  has  forwarded  duplicates  of  the  journals  of  horizontal  angles  measured 
and  descriptions  of  the  signals  used  in  the  triangulation  of  Ossabaw  and  Sapelo  sounds,  with 
his  computation  for  the  lengths  of  triangle  sides. 

Topographiccd  resurvey  of  Cape  Fear  entrances. — A  commission  having  been  appointed  to 
investigate  the  character  and  causes  of  the  changes  going  on  at  New  inlet  and  at  the  southern 
entrance  to  the  Cape  Fear  river,  and  new  data  being  required  for  the  necessary  comparisons. 
Assistant  C.  P.  Bolles  was  directed  to  make  a  thorough  plane-table  resurvey  of  the  shores  of 
the  entrances  and  the  adjacent  banks,  including  Federal  Point  and  Zeek’s  island.  This  duty 
was  performed  between  the  8th  of  April  and  the  Slat  of  May,  and  the  results  were  at  once 
furnished  to  the  hydrographic  party  then  engaged  in  a  re-examination  of  the  channels. 

Mr.  0.  Hinrichs  aided  Assistant  Bolles  in  the  plane-table  work.  The  following  statistics  are 
derived  from  the  sheets  of  the  resurvey : 


Shore-line  of  beach  determined .  19.4  miles. 

Shore-line  of  marsh .  2.5  “ 


This  party  had  been,  in  the  early  part  of  the  season,  employed  in  pushing  the  regular 
survey  of  the  coast  of  North  Carolina  below  Lockwood^  s  Folly. 

In  prosecuting  the  resurvey  at  Cape  Fear  Assistant  Bolles  occupied  eighteen  stations  with 
the  theodolite,  and  made  two  hundred  and  fifty-five  observations  for  topographical  and  hydro- 
graphic  purposes.  Twelve  signals  were  erected  in  the  course  of  these  operations. 

The  shore-line  changes  which  have  occurred  in  that  vicinity  since  1853  will  be  seen  by 
referring  to  the  comparative  charts  (Sketches  Nos.  12  and  13.)  Special  reference  is  made  to 
them  in  Appendix  No.  14. 

Topography  of  Winy  ah  hay  and  Oeorgetcwn  hasrbor,  S.  C. — Assistant  H.  L.  Whiting  left 
Charleston  for  this  duty  on  the  16th  of  January,  and,  being  favored  by  good  weather,  completed 
the  plane-table  survey  by  the  8th  of  the  following  month.  A  party  organized  by  Assistant 
Seib,  whose  health  would  not  admit  of  field  service  at  that  time,  was  employed  in  the  work, 
and  the  surveying  schooner  Graham  was  used  for  transportation. 

The  survey  made  by  Mr.  Whiting  was  carried  along  the  ocean  shore  about  three  miles  north 
and  the  same  distance  south  of  the  inlet,  and  continued  upwards  so  as  to  embrace  both  shores 
of  Winyah  bay,  the  shores  of  Georgetown  harbor  to  its  junction  with  the  Pedee  and  Waccamaw 
rivers,  the  city  of  Georgetown,  and  the  adjacent  shores  of  Sampit  river. 

Of  the  outer  coast  the  principal  features,  as  hammocks,  sand  hills,  &c.,  ranging  northward 
from  Light-House  Point,  are  included  on  the  topographical  sheet,  (Sketch  No.  14,)  and  in  this 
direction  the  high-water  shore-line  was  traced  about  three  miles  beyond  the  limit  of  the  detailed 
work.  The  corresponding  details  of  the  outer  side  of  South  island  are  also  represented. 
From  the  entrance  the  survey  was  made  to  embrace  as  much  of  the  shores  of  the  bay  as  could 
be  commanded  by  a  thorough  series  of  shore  stations,  and  all  the  characteristics  of  formation 
likely  to  be  of  service  as  leading  marks  in  navigation.  The  Marsh  islands  in  Winyah  bay,  and 
Rabbit  and  Hare  islands  in  Georgetown  harbor,  are  shown  on  the  plane-table  sheet. 
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“The  distance  from  the  bar  to  Georgetown,  following  the  general  course  of  the  bay  and 
river,  is  about  fifteen  miles.  The  inlet  proper,  between  North  and  South  islands,  is  about 
three-quarters  of  a  mile  wide,  gradually  swelling  into  the  main  bay,  which  is  about  four  miles 
wide  by  five  in  length.  Above  the  Marsh  islands  the  bay  gradually  narrows  to  a  mile  and  a 
half,  and  that  width  is  retained  to  the  fork  of  the  Waccamaw  and  Pedee  rivers.’^ 

Aggregates  of  the  details  of  his  plane-table  work  are  thus  returned  by  Assistant  Whiting: 


Shore-line  surveyed .  64  miles. 

River  banks . 36  “ 

Marsh-line .  16  “ 

Streets  and  wharves .  9^  “ 


The  limits  of  the  topography  comprise  an  area  of  thirty  square  miles. 

After  concluding  this  survey  Mr.  Whiting  reviewed  and  verified  the  recent  topographical 
work  on  St.  Helena  sound,  and  reported  at  the  office  in  the  middle  of  February.  He  then 
inked  his  outstanding  plane-table  sheets  of  the  vicinity  of  New  York  city,  and  afterwards 
resumed  field  duty  in  that  quarter. 

Topography  Charleston  harbor^  8.  C. — The  resurvey  of  this  vicinity,  commenced  last  year 
by  Mr.  W.  S.  Edwards,  was  prosecuted  by  him  during  the  working  season  of  the  present  sur- 
veying  year,  under  the  general  direction  of  Assistant  C.  0.  Boutelle,  to  whose  party  he  was 
attached.  The  whole  of  the  south  side  and  about  half  of  the  northern  shore-line  of  Sullivan’s 
island  was  retraced,  as  well  as  the  main  shore  of  the  harbor  from  Haddrell’s  Point,  along  the 
north  side  to  Cooper  river,  and  a  portion  of  its  eastern  bank  opposite  to  the  city  of  Charleston. 
The  entire  water-line  of  the  city  was  resurveyed,  and  the  opposite  shore  of  Ashley  river.  On 
the  south  side  of  the  harbor  the  plane-table  work  was  extended  eastward  to  Light-house  creek, 
the  work  there  forming  a  junction  with  the  sheet  of  Sub-Assistant  lardella,  which  will  be 
presently  referred  to. 

Shute’s  Polly  and  Drum  island,  opposite  Charleston,  were  also  surveyed  by  Mr.  Edwards. 
Hig  party  was  employed  in  this  duty  between  the  1st  of  December  and  tho  end  of  April.  The 
foUowing  statistics  are  returned  as  the  result  of  its  op.erations: 


Shore-line  surveyed .  32^  miles. 

Roads . . . .  30  “ 

Area  of  details  in  square  miles . - .  3| 


The  various  improvements  made  in  the  vicinity  of  the  city  of  Charleston  since  1849,  and 
changes  brought  about  by  natural  causes,  are  represented  on  the  plane-table  sheet. 

“On  Sullivan’s  island  the  inner  shore-line  remains  nearly  the  same.  The  outer  shore-line 
shows  great  changes  from  Bowman’s  jettee.  The  high-water  mark  has  receded  ten  metres, 
and  is  now  nearly  a  straight  line  to  the  first  point  of  the  island,  where  the  high-water  mark  of 
1858  is  one  hundred  and  twelve  metres  back  of  that  of  1849.  Prom  thence  to  the  second 
point  of  the  island  the  high-water  mark  has  made  out  sixty-four  metres,  and  the  tendency  is  to 
straighten  the  outer  shore-line.  The  southeast  end  of  the  point  at  Breach  inlet  has  washed 
away  for  a  space  of  twenty  metres,  and  on  the  inside  of  the  jettee  and  opposite  Port  Moultrie 
the  high-water  line  has  made  out  thirty-three  metres.” 

After  inking  and  turning  in  his  topographical  sheet  Mr.  Edw^ds  joined  Assistant  Boutelle 
for  duty  in  Section  L 

10  ® 
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Morris’  island,  lying  on  the  south  side  of  the  entrance  to  Charleston  harbor,  was  resurveyed 
in  March  by  Assistant  John  Seib.  Considerable  changes  were  observed  to  have  occurred  since 
the  survey  of  1848,  chiefly  at  Cummings’  Point,  forming  the  northern  extremity  of  the  island. 
There  the  shore-line  has  encroached  about  a  hundred  and  thirty  metres  on  the  land.  Of  the 
signals  used  in  the  former  plane-table  survey,  one,  which  stood  on  a  sand  hill  forty  metres 
from  high-water  mark,  has  washed  away,  and  its  projected  position  coincides  nearly  with  the 
low-water  line.  The  whole  outer  coast-line  has  receded  slightly;  but  near  Light-house  Point, 
the  southern  termination  of  the  island,  a  breadth  of  two  hundred  metres  has  been  entirely  cut 
off.  A  corresponding  prolongation  of  Light-house  Point  to  the  extent  of  two  hundred  and 
seventy  metres  southward  has  occurred. 

Slight  alterations  were  detected  also  along  the  southern  shore  of  Charleston  harbor  and  in 
the  topographical  details  of  the  interior  of  Morris’  island. 

Mr.  Seib  was  aided  in  this  resurvey  by  Mr.  C.  Eockwell.  On  the  resulting  sheet  the 
following  synopsis  of  statistics  is  recorded: 


Shore-line  surveyed .  39  miles. 

Area,  (square  miles) . 


The  revised  shore -line  was  applied  to  the  new  edition  of  the  chart  of  Charleston  harbor 
which  accompanies  this  report  as  Sketch  No.  16. 

This  work  (Sketch  No.  14)  connects  on  the  southward  with  the  survey  which  will  be  next 
described. 

Topography  of  FoUy  islxmd^  B.  C. — ^The  party  of  Assistant  Seib  left  Charleston  harbor  on  the 
2d  of  April,  with  the  schooner  Graham,  and  in  the  course  of  that  month  executed  a  plane-table 
survey  of  the  whole  of  Folly  island  from  Light-house  inlet  southward  and  westward  to  Stono 
inlet.  Both  shores  of  the  water  passages  separating  the  island  from  others  lying  between  it 
and  the  main  land  were  traced  throughout.  The  topography  also  of  the  northern  shores  of 
Stono  inlet  and  its  southern  shore-line,  in  communication  with  the  mouths  of  Stono  and  Kiawah 
rivers,  were  executed. 

The  work  was  extended  from  the  coast  about  two  miles  up  Light-house  inlet,  and  includes 
an  average  breadth  of  a  mile  and  a  half,  ranging  with  the  outer  coast  of  Folly  island. 

Of  this  quarter  of  his  operations,  Assistant  Seib  remarks:  “The  country  is  low  and  marshy, 
interspersed  with  many  hummocks,  and  intersected  by  numerous  water  courses  and  extensive 
mud  flats.” 

The  topographical  details  of  the  survey  are  thus  reported : 


Shore-line . . .  54  J  miles. 

Area,  (square  miles) .  lOJ 


Mr.  Rockwell  assisted  also  in  this  work. 

Topography  (f  St.  Helena  sound,  8.  C. — ^This  duty  was  commenced  in  the  middle  of  February 
by  the  party  of  Assistant  Seib.  The  weather  was  very  unfavorable  for  field  operations,  and 
so  continued  until  the  1st  of  March,  when  the  party  was  transferred  to  another  part  of  the 
section.  The  greater  part  of  Hutchinson’s  island  was  surveyed,  including  the  adjacent  shores 
of  Ashepoo  river,  and  numerous  water  courses  and  branches  traversing  the  island. 

The  plane-table  work  now  reported  completes  the  topography  of  that  part  of  the  northern 
side  of  the  sound  which  lies  west  of  Otter  island.  The  statistics  are  as  follows: 
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Shore-line  surveyed .  50  J  miles. 

Area,  (square  miles) . . .  10 


The  subsequent  operations  of  this  party  have  been  already  mentioned.  Assistant  Seib,  in 
his  report,  refers  specially  to  the  efficient  and  acceptable  services  rendered  by  Mr.  Rockwell, 
who  accompanied  his  party  as  aid. 

The  health  of  Mr.  Seib  not  permitting  him  to  take  the  field  at  the  outset  of  the  surveying 
season,  the  interval  until  the  first  of  February  was  employed  in  inking  the  sheets  of  other  parts 
of  this  section.  Interruptions  in  the  period  of  active  operations  were  also  thus  occupied. 

This  topographical  party  was  disbanded  early  in  May,  the  schooner  Graham  being  then  laid 
np  at  Baltimore. 

Assistant  Seib  afterwards  resumed  field  duty  in  Section  III,  as  has  been  mentioned  in  another 
place,  but  previously  inked  and  turned  in  his  plane-table  sheets  of  Polly  island  and  Morris' 
island. 

Topography  (f  Ossahaw  sound,  induding  the  shores  of  the  Ogeechee  and  Vernon  rivers,  Go. — The 
preparation  for  this  work  was  made  early  in  the  surveying  season  by  Assistant  A.  M.  Harrison, 
but  the  detention  of  his  vessel  for  repairs  at  Norfolk,  in  consequence  of  damage  received  on 
her  passage  from  the  north  in  bad  weather,  delayed  its  commencement  until  the  31st  of 
December.  The  results  of  the  labors  of  his  party  between  that  date  and  the  15th  of  March  are 
contained  on  two  sheets,  the  limits  of  which  are  marked  on  Sketch  No.  14.  These  include  the 
complete  topographical  survey  of  the  shores  of  Ossabaw  sound  and  of  the  creeks  flowing  into 
it;  the  Great  Ogeechee  river  and  its  tributaries  from  its  mouth  to  Great  Buzzard  hammock; 
Little  Ogeechee  river,  from  its  mouth  westward,  and  its  tributaries;  Vernon  river  and  its 
branches  from  the  entrance  to  Possum  island;  the  adjacent  shores  of  the  “Inland  Passage," 
followed  by  steamers  and  small  vessels  through  Ossabaw  sound;  and  as  boundaries  of  the  sound 
itself— parts  of  Great  Wassaw,  Little  Wassaw,  Skiddaway,  and  Ossabaw  islands.  Raccoon  Key, 
lying  in  the  sound  opposite  to  its  entrance,  and  Green  island,  on  the  north  side  of  the  mouth 
of  Temon  river,  were  also  surveyed. 

The  part  of  Ossabaw  island  represented  is  the  northern  extremity  from  the  ocean  to  the 
“Inland  Passage,"  and  from  the  sound  shore  two  miles  southward.  On  the  north  side  of  the 
entrance  to  Ossabaw  sound  the  southern  part  of  Great  Wassaw  island,  to  the  extent  of  a  mile 
northward,  was  included  in  the  survey. 

“The  character  of  the  country  is  such  that  in  certain  localities  the  topography  could  not  be 
executed  with  the  usual  minuteness.  In  such  cases  careful  sketching  was  resorted  to  with 
such  checks  as  were  found  available.  In  some  places  the  marsh  was  found  exceedingly  soft 
and nnstable."  “Other  points  are  unapproachable  at  low- water  on  account  of  soft  mud  flats 
extending  from  the  shore  so  as  to  prevent  landing.  Some  of  the  work  executed  by  myself  and 
aids  could  be  done  only  by  going  into  the  water  waist  deep.  Sketching  was  confined  to  the 
less  important  parts  of  the  survey." 

“At  the  sources  of  creeks,  where  they  usually  divide  and  ramify  through  the  marsh  in 
innumerable  small  branches,  forming  islands  and  ditches,  the  ground  is  almost  invariably  soft." 

“During  the  prevalence  of  heavy  winds  from  seaward,  the  marshes  are  frequently  over¬ 
flowed,  80  as  to  admit  the  passage  of  boats  over  them.  On  Raccoon  Key  I  observed  sedge 
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grass  attached  to  the  bark  of  trees  three  feet  above  the  surface  of  the  ground  in  the  centre  of 
the  island.  The  water  was  driven  from  the  sea  to  this  height  in  the  gale  of  1854.’^ 

Other  extracts  from  the  report  of  Assistant  Harrison^  containing  general  descriptions  of  the 
localities  surveyed,  and  remarks  on  the  observed  changes  of  shore-line,  are  given  in  Appendix 
No.  33.  The  statistics  of  the  survey  are  thus  stated  in  his  report: 


Shore-line  surveyed .  81  miles. 

Shore-line  of  creeks  .  225 J  “ 

Outline  of  marsh .  7  6|  “ 

Roads  traced  on  sheets .  19 J 


The  topography  is  comprised  within  an  area  of  about  forty  square  miles. 

Sub-Assistant  Charles  Ferguson  was  attached  to  the  party  of  Mr.  Harrison,  and  rendered 
eflScient  service.  He  was  employed  chiefly  in  the  topography  of  the  upper  part  of  Ossabaw 
sound.  Mr.  W.  H.  Dennis,  the  aid  of  the  party,  was  employed  on  both  sheets,  and  also  in 
oflSce  duty. 

Assistant  Harrison  returned  to  the  oflSce  early  in  April,  and  immediately  proceeded  to  Section 
I,  where  he  was  joined  by  his  party  in  the  schooner  Peirce,  for  continuing  plane-table  duty 
near  Plymouth,  as  already  described.  At  intervals  in  the  progress  of  that  work  he  inked  and 
sent  to  the  oflSce  his  two  sheets  containing  the  topographical  survey  of  Ossabaw  sound  and 
Ogeechee  river  and  vicinity. 

Topography  cf  Sapdo  sound  and  river ^  Ga, — The  marginal  details  of  this  vicinity,  beyond  the 
shore-line  which  was  traced  last  year,  have  been  completed  by  the  party  of  Assistant  A.  W. 
Longfellow.  These  consist  of  the  filling  in  on  the  plane-table  sheet,  of  the  interior  details  of 
the  lower  part  of  St.  Catharine’s  and  the  upper  part  of  Blackboard  island,  a  part  of  Sapelo 
island,  and  the  topographical  features  of  cultivated  ground,  masses  of  wood,  hammocks,  marshes 
and  creeks  lying  contiguous  to  the  shores  of  Sapelo  sound,  and  embraced  between  its  several 
tributaries,  known  as  South  Newport;  Barbour’s,  Julienton  and  Broro  rivers,  entering  on  its 
northern  side,  and  Front,  Back,  and  Mud  rivers  on  the  south.  The  detailed  work,  the  limits  of 
which  are  shown  on  Sketch  No.  14,  was  carried  above  Sutherland’s  Bluff  on  Sapelo  river.  In 
my  report  of  last  year,  the  general  character  of  the  topography  now  referred  to  was  described 
in  extracts  taken  from  the  report  of  Assistant  Longfellow.  His  work  of  the  present  season 
comprises  one  hundred  and  thirty-one  and  a  half  miles  of  shore  line,  and  nearly  twenty-two 
miles  of  road.  The  detailed  work  falls  within  an  area  of  twenty-two  square  miles. 

Assistant  Longfellow  was  aided  in  the  field  by  Mr.  Clarence  Fendall,  and  had  the  use  of  the 
schooner  Meredith  for  transportation.  The  work  at  Sapelo  sound  was  completed  between  the 
12th  of  December  and  the  16th  of  February,  when  the  party  moved  to  Brunswick,  Gn-. 

Points  for  hydrographic  purposes  were  furnished  in  the  progress  of  the  plane-table  survey 
to  the  party  of  Lieut.  Comg.  James  H.  Moore. 

Field  operations  were  considerably  retarded  in  this  locality  by  bad  weather. 

Topography  of  Brunswick  harbor  and  TurUe  river^  Ga. — After  completing  the  work  last 
described,  the  party  of  Assistant  A.  W.  Longfellow,  in  the  schooner  Meredith,  resumed  topo¬ 
graphical  duty  at  the  city  of  Brunswick.  In  that  vicinity  the  streets  of  the  city,  the  roads 
connecting  with  them,  the  railroad,  canal,  cleared  grounds  and  woods,  and  other  surface 
features,  not  previously  included  on  the  sheets,  were  surveyed  and  mapped.  The  work  iff 
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fiffing  in  was  commenced  on  the  20th  of  February  and  continued  until  the  3d  of  April,  and  then 
embraced  (Sketch  No.  14)  the  details  of  the  creeks  and  marshes  connecting  with  Turtle  river 
east  and  west  of  Brunswick,  and  the  interior  of  Jekyl  island,  lying  on  the  opposite  side  of  St. 
Simonas  sound.  “The  operations  in  the  field  were  favored  by  an  unusual  exemption  from  the 
smoke  and  thick  weather  which  generally  prevails  in  the  part  of  the  season  employed  in  this 
quarter.^' 

A  considerable  proportion  of  the  detailed  work  was  executed  by  Sub -Assistant  Clarence 
Fendall,  then  attached  to  the  party  as  aid.  One  hundred  and  ten  miles  and  a  half  of  shore-line 
were  determined,  and  seventeen  and  a  half  miles  of  roads.  The  work  is  upon  two  topographical 
sheets,  and  comprises  Blythe  island,  with  the  site  of  the  naval  depot,  surveyed  last  season,  and 
Turtle  river  to  the  head  of  that  island.  The  included  area  is  about  ten  square  miles. 

The  details  of  the  southern  end  of  St.  Simon’s  island,  which  yet  remain  to  be  filled  in,  will 
be  provided  for  early  in  the  coming  season  if  practicable. 

The  schooner  Meredith  returned  to  Portland  in  April,  and  was  employed  by  Assistant  Long- 
feDow  in  prosecuting  the  plane-table  survey  of  the  vicinity  of  Portland,  as  stated  under  the  head 
of  Section  I. 

Hydrography  of  Cape  Fear  entrance  and  New  irdet^  N  (7. — As  a  basis  for  comparison,  and  in 
order  to  investigate  the  causes  of  change  in  the  capacity  and  direction  of  the  channels  into  the 
Cape  Pear  river,  the  subject  of  which  was  referred  to  a  commission  at  the  opening  of  the  year, 
a  resurvey  of  both  the  main  entrances  was  made  by  request  and  at  the  expense  of  the  com¬ 
mission  by  Lieut.  Comg.  T.  B.  Huger,  U.  S.  N.,  Assistant  in  the  Coast  Survey.  At  the  main 
entrance  close  soundings  were  made  to  a  distance  of  two  miles  outside  from  Fort  Caswell  and 
Bald  Head  Point,  over  the  intervening  shoals,  and  in  the  main  ship  and  western  bar  channels. 
The  soundings  in  the  river  were  carried  nearly  two  miles  above  Fort  Caswell. 

At  New  inlet  the  changes  were  determined  by  soundings  made  abreast  of  Federal  Point,  and 
continued  outside  from  the  light-house  southward  and  westward  to  a  point  below  Zeek’s 
idand,  and  thence  across  the  bed  of  the  river. 

The  shore-line  necessary  for  the  new  hydrography  was  run  in  the  course  of  the  season,  by 
Assistant  C.  P.  Bolles. 

The  result  of  a  preliminary  comparison  by  Lieut.  Comg.  Huger,  between  his  own  and  the 
survey  made  by  Lieut.  Comg.  MaflBtt  in  the  winter  of  1856,  is  given  in  Appendix  No.  13.  He 
states  that  no  material  change  has  occurred  at  Bald  Head,  or  on  the  western  bar;  that  the 
Pocket  has  undergone  but  little  change,  and  that  the  middle  ground  remains  about  the  same. 
Slight  alterations  were  noticed  in  the  Rip,  with  the  same  shifting  tendency  heretofore  reported. 
Two  spots  with  only  six  feet  water  were  found  on  it  by  Lieut.  Comg.  Huger.  He  states  that 
it  has  now  a  depth  of  seven  feet  at  mean  low  water.  Considerable  changes  were  noticed  in  the 
shore  line  of  Zeek’s  island,  two  openings  having  been  made  by  the  great  gale  of  September, 
1857.  “Around  the  wharf  the  sand  is  making  very  rapidly,  so  much  so,  in  fact,  daring  the 
month  I  had  the  tide-gauge  there,  as  to  compel  me  to  alter  its  location.  Federal  Point  has 
changed  but  little,  but  the  bulkhead,  which  threatened  to  close  the  entrance,  has  become 
broken  and  detached,  particularly  towards  the  northern  end.” 

Lieut.  Comg.  Huger  also  states  that  the  SW.  spit  of  Zeek’s  island  has  been  washed  away, 
und  that  a  large  amount  of  material  in  that  vicinity  has  shifted  in  position. 
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New  Inlet  bar  seems  to  have  sufifered  but  little  change  since  the  survey  of  December,  1856. 
The  resurvey  of  the  Cape  Fear  entrances  was  made  between  the  beginning  of  May  and  the 
middle  of  June  with  the  schooner  Crawford. 

Two  hydrographic  sheets  containing  the  results  were  completed  without  delay  and  placed  in 
the  office.  The  aggregate  statistics  of  work  as  derived  therefrom  are  as  follows: 


Miles  run  in  sounding .  500 

Angles  determined .  4,112 

Number  of  soundings .  25, 623 


Sketches  No.  12  and  13  are  comparative  charts  showing  the  resxdt  of  the  survey  of  this 
season  and  that  first  made  in  1853. 

Besurvey  (/  MoffiWs  channd. — In  the  middle  of  February  a  hydrographic  re-examination  of 
this  important  entrance  to  Charleston  harbor  was  made  by  the  party  of  Lieut.  Comg.  Huger. 
As  compared  with  the  capacity  of  the  channel  when  last  surveyed  by  Lieut.  Comg.  J.  N. 
Maffitt,  in  June,  1857,  the  results  show  that  the  dredging  operations  of  Captain  Cullum,  U.  S. 
Engineers,  have  produced  a  steady  improvement  in  the  depth. 

The  bulkhead,  separating  the  outer  and  inner  curves  of  twelve  feet  water,  which  in  1852 
had  a  breadth  of  over  three  thousand  yards,  is  now  reduced  to  less  than  eight  hundred  feet. 
In  depth  the  channel  has  gained  about  eighteen  inches  since  the  survey  of  1857,  being  now 
about  ten  feet  and  a  half  at  mean  low  water.  Lieut.  Comg.  Huger  states  that  its  width  also 
and  general  character  have  decidedly  improved.  The  substance  of  his  report  on  the  subject 
was  communicated  to  the  department  in  May,  (Appendix  No.  15.) 

A  synopsis  of  the  statistics  of  soundings,  made  by  the  party  in  February  last,  is  appended: 


Miles  run  in  sounding .  126 

Angles  determined .  602 

Number  of  soundings . 3,096 


Before  his  separation  from  the  Coast  Survey,  Lieut.  Comg.  Maffitt  completed  and  turned  in 
eleven  hydrographic  sheets,  resulting  from  the  labors  of  his  party  in  this  section  in  1856-^57. 
No  part  of  his  work  afloat  is  left  unrepresented  by  a  chart.  He  deposited  at  the  same  time  the 
originals  and  duplicate  notes  of  the  soundings,  angles,  and  tidal  observations  made  at  Cape 
Fear,  Georgetown  harbor,  BulVs  bay,  Charleston  harbor,  in  the  North  and  South  Edisto  rivers, 
at  Port  Royal,  and  in  St.  Helena  sound.  The  services  of  this  officer  have  been  acknowledged 
in  another  part  of  this  report  as  of  the  most  important  character.  His  zeal,  industry,  and 
capacity  have  never  been  excelled,  and  have  left  his  mark  indelibly  upon  the  hydrography  of 
the  coast. 

Off-shore  soundings  from  the  coast  of  South  Carolina  and  Georgia. — ^The  hydrographic  party 
assigned  to  this  duty  was  placed,  at  the  opening  of  the  season,  in  charge  of  Lieut.  Comg.  T.  B. 
Huger,  U.  S.  N.,  assistant  in  the  Coast  Survey.  The  surveying  schooner  Crawford  sailed  with 
the  party  from  Charleston  on  the  27th  of  February,  and  commenced  work  near  Cape  Roman. 
From  thence  southward  to  Amelia  light,  Fla.,  lines  of  soundings  were  carried  broad  off  from 
the  coast  of  South  Carolina  and  Georgia,  and  terminated  at  varying  distances,  some  going  as 
far  as  a  hundred  miles  from  the  land.  Off  the  coast  of  Georgia  several  traverses  were  made, 
which  occupied  the  party  until  the  17th  of  April,  when  the  Crawford  proceeded  to  Cape  Fear 
and  made  the  resurvey  of  the  entrances,  as  stated  under  a  previous  head. 
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The  off-shore  work  was  resumed  on  the  14th  of  July.  Additional  lines  were  run  south  of 
Charleston,  Amelia  Island  light  being  selected  as  the  southern  limit  of  the  sheet  which  the 
soundings  were  intended  to  fill.  The  party  continued  the  work  until  the  close  of  July,  and 
then  proceeded  to  Norfolk, 

The  off-shore  soundings  executed  by  Lieut.  Comg.  Huger  connect  with  the  work  commenced 
by  Lieut  Comg.  J.  N.  Maffitt,  to  whom,  on  his  being  detached  from  the  work,  the  first  named 
officer  succeeded  in  the  command  of  the  hydrographic  party. 

In  the  early  part  of  the  season  the  weather  proved  boisterous,  and  baffling  winds  and  currents 
interfered  with  the  operations  towards  its  close.  The  principal  spaces  yet  to  be  filled  by  lines 
of  off-shore  soundings  lie  off  Savannah  and  St,  Simon's  entrances,  for  the  completion  of  which 
a  party  is  about  to  sail  under  the  charge  of  Lieut.  Comg.  J.  P.  Bankhead,  U.  S.  N.,  assistant  in 
the  Coast  Survey. 

Sixty-seven  specimens  of  bottom  were  taken  in  the  soundings  already  made. 

The  following  is  a  summary  of  the  statistics  : 


Miles  run  in  off-shore  lines .  1,470 

Number  of  casts  of  the  lead  - .  • .  * .  1,434 


The  unfavorable  weather  of  the  season  prevented  the  observations  intended  to  be  made  on 
the  ocean  currents  off  the  coast  of  this  section. 

Lieut  Comg.  Huger  notices,  in  his  report,  the  highly  satisfactory  performance  of  the 
“Massey  leads,"  which  were  used  by  his  party  in  the  Crawford. 

The  off-shore  soundings  of  the  season  have  been  plotted,  and  the  sheet  containing  them  is 
now  at  the  office. 

Hydrography  qfSapdo  sound  and  river ^  Gu. — ^This  work  was  commenced  soon  after  the  open¬ 
ing  of  the  year  by  the  party  of  Lieut,  Comg.  J.  H.  Moore,  U.  S.  N.,  assistant  in  the  Coast 
Survey.  The  entrance  and  Sapelo  sound  proper,  with  Sapelo  river,  as  high  up  as  Sutherland's 
Bluffy  were  included  in  the  soundings.  Points  necessary  for  the  work,  and  the  requisite  shore- 
Ibe  had  been  provided  by  the  triangulation  party  of  Lieut.  A,  W.  Evans,  U.  S.  A.,  and  the 
topographical  party  of  Assistant  A.  W.  Longfellow.  The  hydrography  in  the  vicinity  of  the  bar 
yet  remains  to  be  executed.  A  summary  accompanying  the  report  of  Lieut.  Comg.  Moore 
gives  the  statistics  of  soundings  made  between  the  14th  of  January  and  the  6th  of  May,  as 


follows: 

Miles  run  in  sounding .  293 

Angles  observed .  2, 597 

Number  of  soundings .  37,732 


Observations  were  made  at  two  tidal  stations  for  determining  a  plane  of  reference. 

Lieut  Comg.  Moore  thus  remarks  on  the  character  of  the  channel  leading  upwards  into 
Sapelo  river:  “The  entrance  to  the  sound,  and  as  far  up  as  Dog  island,  affords  a  good  beating 
channel  of  not  less  than  four  fathoms  at  dead  low  water.  Prom  that  point  up,  the  channel  is 
very  irregular  and  intricate;  and  on  approaching  Pour  Mile  Point  the  depth  shoals  to  two  and  a 
Mf  fathoms  at  low  water." 

“Off  the  mouth  of  Broro  river  there  is  a  bar  which  extends  the  whole  way  across  to  Creighton 
irfand.  The  deepest  water  on  this  bar  at  low  tide  is  nine  feet,  and  that  depth  does  not  give 
a  channel  of  more  than  thirty  metres  in  width.  After  passing  the  bar  referred  to,  the  water 
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again  deepens  to  three  and  a  half  and  four  fathoms,  until  within  half  a  mile  of  Sutherland’s 
BlufiF,  where  the  river  becomes  impassable  for  any  but  vessels  of  very  light  draught.” 

The  schooner  Wave,  which  had  been  used  in  the  survey  of  Sapelo  sound,  returned  to  New 
York  in  May. 

During  the  summer  Lieut.  Comg.  Moore  prosecuted  the  hydrc^raphy  of  the  Sheepscot  and 
Kennebec  rivers,  as  stated  under  the  head  of  Section  I. 

Arrangements  are  now  in  progress  for  the  return  of  the  party  and  completion  of  the  soundings 
on  Sapelo  bar. 

The  office-work  resulting  from  the  hydrographic  operations  of  Lieut.  Comg.  S.  D.  Trenchard 
at  Brunswick  harbor  and  St.  Mary’s  river,  Ga.,  was  completed  early  in  the  year,  under  the 
direction  of  Lieut.  F.  A.  Roe.  All  the  original  volumes  containing  the  soundings,  angles,  and 
tidal  notes  have  been  deposited  in  the  office,  with  duplicates,  for  future  reference. 

Tidoil  obaervcUions. — ^The  self -registering  tidal  observations  at  the  new  custom-house  wharf^ 
at  Charleston,  S.  C.,  under  the  charge  of  Mr.  W.  R.  Herron,  have  continued  to  give  very 
satisfactory  results. 

SECTION  VI. 

raOM  ST.  MABY’S  RIVER  TO  ST.  JOSEPH’S  BAT,  INCLUDING  THE  EASTERN  AND  PART  OP  THE  WESTERN 
COAST  OF  FLORIDA,  WITH  THE  REEFS  AND  KEYS _ (Skboh  F,  Noa  U  Am  17.) 

Nine  parties  have  been  employed  in  this  section — ^four  in  triangulation,  three  in  topography, 
and  two  in  hydrography.  The  triangulation  parties  worked  throughout  the  season;  the  three 
topographical  parties  during  a  part,  and  two  of  them  in  dividing  and  marking  the  Florida 
keys  for  the  General  Land  Office;  one  hydrographic  party  during  the  whole  season,  and  the 
other  merely  incidentally,  in  passing  from  thfi  Gulf  of  Mexico  northward.  The  progress  has 
been  good,  the  two  bases  measured  by  myself  in  1856  at  Key  Biscayne  and  Cape  Sable  having 
been  connected,  and  the  triangulation  being  continuous  from  Virginia  Key  (Cape  Florida)  to  the 
Marquesas.  There  has  not  yet  been  time  to  determine  whether  this  triangulation  is  all  that  is 
needed,  but  it  is  likely  to  be  so  if  the  air-line  triangulation  across  the  head  of  the  peninsula  is 
carried  through,  so  that  the  connection  between  the  Atlantic  and  Gulf  work  shall  not  depend 
upon  the  triangulation  of  the  extensive  coast  of  the  peninsula  and  of  the  keys  and  reef.  One 
more  appropriation  will,  as  I  stated  last  year,  suffice  for  the  air-line  triangulation,  unless 
extraordinary  claims  for  damages  are  made,  which  I  do  not  now  expect.  In  urging  the  appro¬ 
priation  of  the  whole  sum  estimated  by  the  officer  in  charge  of  that  work  to  be  needed  for  its 
completion  last  year,  I  stated  that  if  only  ten  thousand  dollars  were  granted  the  same  sum 
would  be  needed  the  next  year  to  bring  the  work  to  a  close.  The  air-line  is  across  from 
Fernandina  to  Cedar  keys,  about  one-sixth  in  length  of  the  distance  around  the  coast  between 
the  same  points. 

The  triangulation  of  the  main  in  Section  VI  would  occupy  four  parties  about  four  years. 
There  will  be  that  number  at  work  this  year,  after  which,  for  two  years,  say  three  parties,  and 
then  two,  as  the  demands  of  the  topography  will  begin  to  press  close  upon  the  appropriation 
after  the  present  year,  and  at  an  increasing  rate  up  to  the  fourth  year.  If  means  are  famished 
at  this  rate,  and  no  extraordinary  obstacles  intervene,  the  triangulation  will  be  completed  in 
about  seven  years.  To  carry  out  this  plan,  however,  requires  all  the  resources  which  we  have 
during  the  present  year.  In  this  section  the  topography  will  keep  close  to  the  triangulation, 
and  the  hydrography  is  comparatively  of  easy  execution. 
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The  survey  is  quite  as  far  advanced  as  I  had  supposed,  when  making  up  my  last  report,  that 
it  would  be.  The  Assistants  showed  good  judgment  in  choosing  the  localities  of  work  when 
the  parties  were  interrupted  by  riunors  of  Indian  hostilities.  The  details  of  progress  will  be 
stated  under  the  following  heads: 

1.  Air-line  triangulation  continued  between  Fernandina  and  Cedar  Keys,  Fla. 

2.  Triangulation  of  the  eastern  coast  of  the  Florida  peninsula,  below  St.  John^  s  river. 

3.  Triangulation  of  the  Florida  reef  connected  with  the  Cape  Sable  base. 

4.  Triangulation  of  Charlotte  harbor,  Fla. 

5.  Topography  of  the  eastern  coast  of  Florida,  below  St.  John’s  river. 

6.  Topography  of  the  Florida  keys  below  Point  Charles. 

7.  Topography  of  Key  Largo  and  others  in  its  vicinity. 

8.  Topography  of  Charlotte  harbor,  Fla. 

9.  Hydrography  of  the  Florida  reef,  abreast  of  Key  Vacas  and  Bahia  Honda. 

10.  Deep-sea  soundings  between  Key  West  and  Havana. 

11.  Tidal  observations  at  eight  stations  in  the  section. 

Offijce-mth — A  comparative  chart  of  the  entrance  of  St.  John’s  river  (1853  and  1857) 
has  been  drawn,  and  the  following  have  been  in  progress:  two  preliminary  charts  (Nos.  19  and 
20)  of  the  Florida  reefs  extending  from  Virginia  key  to  the  Tortugas,  Ihree  finished 

charts  (Nos.  68,  69,  and  70)  of  the  Florida  reefs  extending  from  Virginia  to  New  Found  harbor 
keys,  and  one  of  Key  West  and  vicinity,  (No.  72,) 

The  engraving  of  the  chart  of  Legarfe  anchorage  has  been  completed;  and  progress  has  been 
made  upon  the  preliminary  chart  No.  19,  from  Key  Biscayne  to  Key  West. 

Air-line  trianfftMton  hdween  Fervxmdirixi  and  Cedar  Key 8^  Fla. — This  work  was  resumed  on 
the  7th  of  December,  by  Captain  J.  H.  Simpson,  of  the  U.  S.  Topographical  Engineers, 
Assistant  in  the  Coast  Survey,  and  has  been  prosecuted  in  accordance  with  the  plan  laid  out  in 
the  reconnaissance  made  by  that  officer,  the  details  of  which  were  given  in  my  last  annual 
report 

In  order  to  facilitate  the  operations  required  in  advance  of  the  complete  angular  measure¬ 
ments  at  stations  along  the  line,  Captain  Simpson  was  joined  at  the  outset  of  the  season  by 
Sub-Assistant  J.  A.  Sullivan,  and  a  detached  party  working  under  his  charge  was  employed  in 
opening  lines  of  sight  and  erecting  signals  for  observations.  The  work  thus  proceeded  with 
the  least  delay  possible  until  the  26th  of  February,  when  Captain  Simpson  was  detached  from 
duty  on  the  Coast  Survey.  The  charge  of  the  work  was  then  assigned  to  Captain  M.  L.  Smith, 
D.  S.  Topographical  Engineers,  the  Assistant  in  charge  of  the  office  at  Washington,  whose 
intimate  knowledge  of  the  locality  to  be  passed  over  in  pushing  the  triangulation  towards 
Cedar  keys  specially  qualified  him  for  that  service-  His  arrival  in  the  section  was  unavoidably 
delayed  until  the  29th  of  June.  Sub-Assistant  Sullivan,  during  the  interval  which  elapsed 
after  the  departure  of  Captain  Simpson,  conducted  the  observations  at  established  stations  and 
directed  the  operations  of  the  detached  party  then  temporarily  in  charge  of  the  aid,  Mr.  R.  M. 
Stiles.  The  preliminary  work  on  the  opening  of  avenues  and  erection  of  signals  was  completed 
by  the  10th  of  May.  I  visited  this  party  in  April,  and  was  entirely  satisfied  with  the  progress 
made  and  with  the  plans  proposed  for  the  future. 

The  triangulation  was  resumed  at  a  station  about  thirteen  miles  southwest  from  Fernandina, 
and  has  been  carried  thirty-one  miles  further  in  the  direction  of  Cedar  keys. 

Observations  were  terminated  for  the  season  near  the  end  of  June  at  Padgett  station,  the 
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position  of  which  will  be  seen  by  reference  to  Sketch  No.  16.  Beyond  this  the  reconnaissance 
has  been  made  and  lines  opened  for  extending  the  work  six  miles  further,  to  Trail  Ridge. 

The  season  in  this  part  of  the  section  was  favorable  for  operations  in  the  field.  In  opening 
avenues  for  the  triangle  sides  or  lines  of  sight,  an  aggregate  length  of  a  hundred  and  twenty 
miles  required  to  be  traced  and  cleared  of  intervening  trees.  The  statistics  of  the  triangulation 
given  in  the  usual  form  are  as  follows: 


Signals  erected .  7 

Angles  measured .  22 

Number  of  observations .  973 


The  work  of  the  season  is  embraced  within  an  area  of  about  two  hundred  square  miles. 

At  the  date  of  this  report  Captain  Smith  is  about  resuming  active  operations  in  the  field. 

Sub-Assistant  Sullivan  has  been  assigned  to  duty  in  the  vicinity  of  Cape  Canaveral. 

Immediately  after  being  detached  from  duty  on  the  work,  Captain  Simpson  forwarded  to  the 
oiBSce  duplicates  of  his  record  of  horizontal  angles  measured  last  season  in  carrying  the  work 
southward  and  westward  from  Fernandina,  descriptions  of  the  signals  observed  on,  and  a 
journal  of  the  occupation  of  the  party  while  under  his  charge.  Sub-Assistant  Sullivan  has 
completed  and  turned  in  corresponding  data  of  the  triangulation  executed  since  the  opening  of 
the  year. 

Mr.  F.  W.  Alexander  was  attached  to  this  party  as  aid  at  the  period  of  its  reorganization, 
and  resigned  from  the  survey  at  the  end  of  December. 

Trmngvlation  of  the  eastern  coast  of  the  Florida  peninsula, — This  work  was  begun  on  the  5th 
of  December  by  Sub- Assistant  Benjamin  Huger,  jr.,  at  Mayport  Mills,  on  the  St.  John^s  river. 
With  but  three  exceptions  the  stations  erected  at  the  entrance  for  the  triangulation  of  that 
river  were  found  in  good  preservation,  and  these,  with  an  additional  station,  served  as  a  basis 
from  which  the  triangulation  of  the  coast  was  extended  (Sketch  No.  16)  southward  to  Diego 
Plains.  As  the  work  advanced,  computations  were  made  for  determining  the  positions 
occupied,  the  results  of  which,  with  other  data  necessary  for  the  topography,  were  furnished 
to  Mr.  John  Meehan,  in  charge  of  the  plane-table  party. 

The  field  force  of  the  triangulation  party  was  weakened  by  general  sickness  amongst  the 
hands  employed.  Mr.  Rufus  King,  jr.,  the  aid  of  the  party,  also  suffered  severely  from  illness. 

The  points  determined  lie  within  a  belt  of  about  two  and  a  half  miles  in  breadth,  bounded 
on  the  east  by  the  Atlantic  coast  line  below  the  mouth  of  St.  John^s  river. 

Work  was  discontinued  for  the  season  on  the  25th  of  May.  Mr.  Huger  then  discharged  the 
party,  and  stored  his  camp  equipage  at  Jacksonville. 

The  operations  of  the  triangulation  party  were  made  very  laborious  by  the  necessity  of 
opening  lines  of  sight  through  heavy  and  thickly  set  woods.  Nineteen  signals  in  all  were 
observed  on.  The  usual  statistics  are  thus  stated  in  the  report  of  Sub-Assistant  Huger  : 


Stations  occupied .  14 

Angles  measured  •  . .  46 

Number  of  observations . 1,079 


This  triangulation  furnishes  data  for  extending  the  plane-table  work,  about  thirteen  miles 
below  the  entrance  of  the  St.  John^s. 

Mr.  Huger  completed  the  computations  of  the  field-work  soon  after  his  return  to  the  oflSce, 
and  then  resumed  the  secondary  triangulation  east  of  the  Kennebec  river,  as  stated  under 
Section  I.  At  present  he  is  about  completing  preliminaries  for  continuing  the  triangulation 
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down  the  eastern  coast  of  Florida.  His  attention  will  be  specially  directed  to  the  triangnlation 
of  St.  Augustine  harbor,  the  survey  of  which  has  been  desired  by  the  city  authorities. 

Tnangvktion  of  the  Florida  reef  connected  with  the  Cape  Sable  base. — The  connection  between 
the  reef  triangulation  and  the  base  line  measured  in  1865,  by  a  party  under  my  immediate 
direction,  at  the  extremity  of  the  peninsula,  has  been  completed  by  the  party  of  Lieut. 
A.  H.  Seward,  U.  S.  A.,  Assistant  in  the  Coast  Survey.  This  was  effected  by  signals  on  the 
keys  lying  southward  and  eastward  of  Cape  Sable,  and  intermediate  between  it  and  Lignum 
Vitae  key  Connections  were  made  on  three  lines  of  different  triangles  of  the  series  carried 
in  previous  years  down  to  the  reef.  From  this  junction  the  triangnlation  of  the  present  season 
extends,  as  will  be  seen  by  Sketch  No.  17,  about  twenty-five  miles  in  a  northwesterly  direction, 
the  last  stations  connecting  with  the  termini  of  the  base  on  Cape  Sable.  At  the  eastern  end 
of  the  base  a  tripod  and  staging  fifty-two  feet  in  height,  and  a  similar  structure  of  forty  feet 
elevation  on  Oyster  key,  were  found  necessary,  in  order  to  render  those  two  points  intervisible. 
Besides  that  just  named.  Sand  key,  Man-of-War  Bush,  Schooner  Bank,  and  Rabbit  key,  were 
marked  as  stations,  and  included  in  the  triangulation. 

The  stations  occupied  in  previous  years  along  the  reef  were  also  visited  and  generally  found 
secure.  In  the  requisite  cases  additional  markings  were  made,  and  described  in  a  record 
which  has  been  placed  in  the  archives. 

The  operations  of  Lieut.  Seward  commenced  on  the  20th  of  December,  and  were  closed 
on  the  15th  of  April.  His  party’  used  the  schooner  John  Torrey  for  transportation. 

The  angular  measurements  were  made  with  the  10-inch  Gambey  theodolite,  C.  S.  No.  15, 
and  the  detail  of  statistics  is  given  in  the  season^  s  report  as  follows  ; 


Observing  scaffolds  erected .  9 

Stations  erected .  16 

Objects  observed  on . 24 

Stations  occupied .  13 

Series  of  observations . . .  599 

Number  of  single  observations .  3,592 


Mr.  0.  B.  Baker  aided  as  heretofore  in  the  work  of  this  party. 

The  original  journals,  computations,  and  duplicates  of  the  notes  of  horizontal  angles 
measured  by  Lieut.  Seward  in  the  work  connecting  with  Cape  Sable,  have  been  placed  in 
the  office,  with  descriptions  of  the  signals  used.  He  has  deposited  also  like  data  of  the 
triangulation  of  Barnes^  Sound,  and  of  that  executed  in  the  vicinity  of  Indian  key.  Reference 
to  his  subsequent  field  occupation  has  been  made  under  Section  II. 

lu  the  ensuing  season  the  bases  on  Key  Biscayne  and  Cape  Sable  will  be  connected,  if 
practicable,  by  a  series  of  triangles  stretching  along  the  main  coast  of  the  peninsula. 

TmTignlcdim  of  the  approaches  to  Charlotte  harbor^  Florida. — ^Preliminaries  for  this  work 
were  commenced  at  Punta  Rasa  on  the  13th  of  December  by  Lieut.  J.  C.  Clark,  U.  S.  A., 
Assistant  in  the  Coast  Survey.  His  party  sailed  from  New  York  early  in  November,  in  the 
schooner  Bowditch,  but  the  vessel  was  obliged  to  put  back  with  loss  of  sails,  and  sustained 
other  damage,  causing  delay  on  her  final  passage  to  the  south.  The  sum  required  for  new 
sails,  by  lessening  the  amount  allotted,  also  shortened  the  period  of  work,  which,  in  conse¬ 
quence,  was  closed  on  the  Ist  of  April. 

The  site  for  a  preliminary  base  was  selected  by  Lieut.  Clark  on  the  Gulf  shore  of 
Sanibel  Island,  lying  at  the  southern  entrance  to  Charlotte  harbor.  A  line  suitable  in  its 
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connections  was  then  cleared  and  measured,  giving  a  length  of  3,393.26  metres  for  the 
preliminary  base.  His  report  states  that  a  site  four  miles  in  length  and  connecting  with  the 
western  terminus  could  be  cleared  at  little  cost. 

The  triangulation  extends  from  the  entrance  of  San  Carlos  bay  northward  towards  Charlotte 
harbor,  (Sketch  No.  16,)  and  was  terminated  for  the  season  at  stations  between  Boca  Grande 
and  Captiva  Pass.  An  area  of  about  a  hundred  square  miles  is  embraced  in  the  triangles. 
Twenty-two  tripod  signals  were  erected,  and  four  of  the  ordinary  kind,  all  of  which  were 
observed  on.  The  number  of  stations  occupied  was  nineteen,  and  eighty-one  angles  were 
measured  by  three  thousand  five  hundred  and  twenty-eight  observations  with  the  10-inch 
Gambey  theodolite,  C.  S.  No.  81,  and  6-inch  Brunner,  C.  S.  No.  61. 

Mr.  C.  W.  Duval  acted  as  aid  to  the  party. 

Lieutenant  Clark  commends  the  intelligent  efibrts  of  his  Sailing  Master,  Mr.  William  Budd, 
who,  in  addition  to  his  duties  on  the  vessel,  rendered  acceptable  assistance  in  the  erection  of 
signals  and  scaffolds  for  observing. 

The  work  will  be  resumed  during  the  present  month  by  a  party  in  chaise  of  Lieut.  W. 
R.  Terrill,  U.  S.  A.,  and  under  ordinary  circumstances  may  be  completed  before  the  close  of 
the  next  surveying  season. 

After  his  return  in  April,  Lieut.  Clark  was  engaged  in  the  computations  of  his  field-work. 
As  incidental  to  it,  but  bearing  more  immediately  upon  developments  to  be  made  hereafter  by 
the  hydrographic  party,  he  remarks  in  his  report: 

“The  channel  between  Punta  Rasa  and  Charlotte  harbor  is  narrow  and  winding.  After 
crossing  the  bar  at  the  entrance  of  San  Carlos  bay,  twelve  feet  can  be  carried  to  the  bulkhead 
between  Blind  Pass  and  Captiva  Pass.  This  deposit  appears  to  be  caused  by  the  meeting  of 
the  flood  tides  which  enter  the  two  passes.  It  has  about  four  feet  on  it  at  low  and  six  feet  at 
ordinary  high  water.  The  depth  of  water  from  the  bulkhead  to  Captiva  Pass  is  about  seven 
feet.'' 

Lieut.  Clark  was,  at  his  own  request,  detached  from  the  Survey  in  July  last,  previous  to 
which  he  sent  to  the  oflSce  his  notes  of  the  measurement  of  the  preliminary  base  on  Sanibel 
Island — a  volume  containing  descriptions  of  the  signals  erected  on  the  shores  of  Charlotte 
harbor,  and  duplicates  of  the  record  of  horizontal  angles.  These  were  accompanied  by  his 
field  computation  of  the  results,  in  the  usual  form. 

Topography  of  the  eastern  coast  of  Florida. — At  a  proper  interval,  after  the  commencement 
of  the  triangulation  to  extend  southward  along  the  coast  from  the  entrance  of  St.  John's  river, 
the  party  of  Mr.  John  Meehan  was  transferred  from  Section  IV,  and  arrived  in  this  locality  at 
the  end  of  January. 

A  junction  was  formed  with  the  plane-table  work  of  the  St.  John's,  and  from  thence  the 
topography  was  extended  southward  within  the  triangulation  of  Sub- Assistant  B.  Huger,  jr.,  as 
far  as  Diego  Plains,  a  distance  of  about  eleven  miles  and  three  quarters  from  the  place  of 
beginning.  East  and  west  the  resulting  sheet  represents  the  surface  features  between  the 
Atlantic  coast  and  the  Pablo  creek,  a  tract  varying  somewhat  in  breadth,  but  with  an  average 
of  about  two  miles  and  a  half.  Both  shores  of  that  tributary  of  the  St.  John's,  with  its 
numerous  windings  within  the  space  of  ten  miles,  were  also  traced,  as  well  as  the  line  of  the  old 
military  road  running  southward  between  it  and  the  coast.  The  limits  of  this  work  are  marked 
on  sketch  No.  16. 

Field  operations  were  discontinued  on  the  8th  of  May,  at  which  time  Mr.  Meehan  returned 
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to  the  office  and  commenced  inking  his  topographical  sheet.  The  details  traced  upon  it  are 


thu8  given  in  his  summary  report: 

Shore-line . . .  13  miles. 

Creek  shores .  40  “ 

Roads . . .  27  “ 

Outline  of  marshes  and  fields .  45^  ‘  ‘ 

Area  surveyed,  (square  miles.) .  26^ 


The  following  remarks  are  made  by  Mr.  Meehan  in  reference  to  the  region  embraced  by  the 
work  here  noticed:  “This  portion  of  Florida  is  of  diluvial  formation,  and  generally  a  dead  level, 
excepting  where  the  hummock  lands  form  slight  undulations.  Shell  deposits  occasionally  occur. 
Three-fourths  of  the  land  is  sandy,  pine  barren — of  little  value  for  farming  purposes;  but  the 
hummock  lands,  being  densely  wooded  with  live  oak,  palmetto,  &c.,  have  in  the  lapse  of  time 
acquired  a  considerable  vegetable  deposit,  and  the  soil  being  composed  of  mixed  clay  and  sand, 
they  make  good  arable  land  when  properly  cleared  and  cultivated. 

Other  extracts  from  the  report  of  Mr.  Meehan,  of  interest  in  this  connection,  are  given  in 
Appendix  No.  34. 

Topographical  duty  performed  by  his  party  at  the  outset  of  the  surveying  year  has  been 
mentioned  under  Section  IV. 

Immediately  after  returning  north,  Sub-Assistant  Meehan  inked  and  sent  to  the  oflSce  the  two 
sheets  comprising  his  topographical  survey  southward  from  the  entrance  to  St.  John’s  river. 

He  was  subsequently  engaged  in  the  reduction  of  plane-table  sheets  required  in  the  oflSce, 
but  is  now  making  arrangements  for  completing  the  topography  below  Cape  Henry  and  north 
of  Currituck  Sound. 

T<^pography  <f  the  Florida  Keys. — The  regular  work  in  this  quarter  was  resumed  on  the  22d 
of  November  by  Mr.  P.  W.  Dorr,  who  had  been  engaged  until  the  close  of  the  last  surveying 
season  in  Section  H. 

Connecting  at  Point  Charles  with  the  previous  work,  he  executed  the  topography  of  the 
inside  shore  of  Long  Island,  extending  as  far  as  Tavernier  creek,  which  separates  it  from  Key 
bwgo,  and  surveyed  also  several  small  shoals  and  keys  lying  in  that  immediate  vicinity.  The 
sheet  containing  them  (Sketch  No.  17)  joins  on  the  south  with  one  executed  at  the  same  time 
by  Sub-Assistant  C.  T.  lardella. 

After  completing  the  survey  of  Key  Largo,  Mr.  Dorr  moved  his  party  in  the  schooner  Dana, 
and  from  the  southern  limit  of  Mr.  lardella’s  survey  at  Long  key,  continued  work  down  the 
line  of  keys  to  Key  Vacas,  meeting  there  the  topography  finished  last  year.  On  his  two 
sheets  of  that  locality  are  included  the  lower  part  of  Long  key.  Conch  keys.  Duck  key,  the 
Channel  keys,  Tom’s  Harbor  keys,  Grassy  key,  the  Crawl  keys,  and  part  of  Pat  Deer  key. 

AH  the  fast  land  represented  on  both  sheets  was  divided  by  quarter  section  posts,  having 
their  sides  as  usual  marked  by  the  letters  M.  MP  or  P.,  corresponding  to  the  directions  of 
Btteridians  and  parallels. 

The  statistics  returned  by  Mr.  Dorr  are  as  follows : 


line .  80 J  miles. 

Area  of  sheet  limits  (square  miles) .  49 


Seventy-two  wooden  posts,  designated  as  above,  were  inserted  to  mark  the  quarter  sections. 
Having,  in  conjunction  with  Mr.  lardella,  completed  the  surveys  of  all  the  keys  falling  within 
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the  present  limits  of  the  triangulation,  the  party  of  Mr.  Dorr  was  transferred  to  Charlotte 
harbor,  on  the  Florida  peninsula. 

Mr.  James  Gilliss  served  with  the  party  as  aid  in  this  section. 

Two  plane  table-sheets  between  those  just  described  (Sketch  No.  17,)  were  executed  in  the 
former  part  of  the  season  by  Sub-Assistant  C.  T.  lardeUa.  These  contain  the  keys  and  patches 
ranging  along  the  main  line  from  Key  Largo  southward  and  westward  to  Long  key,  severally 
known  as  Plantation  or  Windly^s  key,  Vermont  and  Shell  keys,  another  in  their  vicinity, 
Upper  and  Lower  Matecumbe,  three  very  small  patches  inside  of  the  general  line  of  keys, 
called  Bowlegs,  and  the  greater  part  of  Long  key,  at  the  lower  end  of  which  his  survey  joined 
with  that  of  Mr.  Dorr,  as  already  stated. 

Most  of  the  land  forming  the  keys  last  named  was  found  too  unstable  for  marking  in  quarter 
sections.  Plantation  Key  is  frequently  overflowed  at  high  water,  and  several  of  the  others  are 
composed  principally  of  deep  mud.  The  fast  land  on  Lower  Matecumbe  and  Long  keys  was 
marked  by  twenty  wooden  posts,  designated  in  the  usual  manner. 

The  plane-table  statistics  are  as  follows: 


Shore  line .  40 J  miles. 

Area  of  keys  surveyed  (square  miles) .  8 


The  field  work  of  this  party  was  executed  between  the  middle  of  November  and  the  end  of 
January.  Mr.  lardella  then  sailed  in  the  schooner  Agassiz  from  Apalachicola,  accompanied  by 
his  aid,  Mr.  J.  S.  Bradford. 

My  report  to  the  Commissioner  of  the  General  Land  OflSce,  showing  the  recent  progress  made 
in  the  survey  and  marking  of  the  Florida  keys,  was  addressed  to  him  in  September.  A  copy 
of  it  will  be  found  in  the  Appendix  No.  35. 

While  engaged  on  the  reef,  Sub-Assistant  lardella  furnished  points  for  determining  the  posi¬ 
tion  of  soundings  made  by  Lieut.  Comg.  W.  G.  Temple  between  KnighPs  key  and  Bahia 
Honda. 

Topographical  duty,  subsequently  performed  by  the  party,  will  be  mentioned  under  the  head 
of  Section  VII. 

Three  plane-table  sheets,  containing  the  detailed  survey  of  the  keys  first  described,  were 
inked  by  Sub-Assistant  Dorr  soon  after  his  return  from  this  section  and  filed  in  the  archives. 

In  the  course  of  the  summer  Sub-Assistant  lardella  inked  and  turned  in  the  two  sheets  last 
executed  on  the  Florida  keys,  the  limits  of  which  have  been  already  given.  He  is  now  about 
to  resume  field  duty  in  prosecuting  the  survey  of  the  keys  lying  in  the  vicinity  of  Cape  Sable. 

Topography  of  the  Entrance  to  Charlotte  Harbor^  Florida, — This  work  was  commenced  in 
February  by  Mr.  F.  W.  Dorr,  with  a  party  in  the  schooner  Dana,  after  the  completion  of  duty 
in  a  special  locality  on  the  Florida  keys. 

From  points  furnished  by  the  triangulation  party,  Mr.  Dorr  traced  in  the  shore-line  of  San 
Carlos  bay,  following  the  main  coast  from  Punta  Rasa,  northwest  aa  far  as  Sword  Point  and 
southeast  beyond  Mantanzas  Pass,  and  including,  on  the  eastern  side  of  the  bay,  the  entrance  of 
Caloosahatchee  river.  The  southern  end  of  Pine  Island  and  the  eastern  half  of  Sanibel 
Island,  which  form  the  western  boundaries  of  the  bay,  are  also  embraced  in  this  topographical 
survey.  Sketch  No.  16  shows  the  present  limit  of  the  work. 

The  usual  plane-table  statistics  have  been  thus  reported  by  Mr.  Dorr: 
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Shore-line  surveyed .  113  miles. 

Outline  of  woods .  12  “ 

Area,  (square  miles). .  76. 


This  party  closed  operations  in  the  section  at  the  end  of  March.  The  schooner  Dana  was 
then  brought  north  and  laid  up  at  Baltimore. 

Some  of  the  characteristic  features  of  land  embraced  by  the  plane-table  work  of  Mr.  Dorr 
are  described  in  his  report,  and  will  be  found  in  Appendix  No.  36. 

Mr.  James  Gillies  rendered  eflScient  service  as  aid  to  the  plane-table  party. 

The  sheet  comprising  the  survey  made  in  the  latter  part  of  the  season  at  San  Carlos  bay 
was  inked  by  Sub-Assistant  Dorr  shortly  after  his  return  from  the  south,  and  is  now  in  the 
office. 

He  then  took  the  field  in  Section  II,  as  stated  under  that  head. 

The  hydrographic  records  of  soundings,  angles,  and  tides  observed  on  the  bar  of  St.  John^s 
river  by  the  party  of  Lieut.  Comg.  Stephen  D.  Trenchard,  U.  S.  N.,  were  duplicated  under  the 
direction  of  Lieut.  F.  A.  Roe,  subsequent  to  the  detachment  of  the  first  named  officer,  and 
just  previous  to  his  own  separation  from  the  Coast  Survey.  All  the  journals  connected  with 
work  are  now  on  file  in  the  office. 

Hydrography  of  the  Florida  reef. — Soundings  on  the  outside  of  the  main  line  of  keys  have 
been  extended  from  the  limits  of  last  year,  northward  and  eastward  about  ten  miles,  by  the 
party  in  the  surveying  steamer  Corwin,  under  the  charge  of  Lieut.  Comg.  W.  G.  Temple, 
U.  S.  N.,  Assistant  in  the  Coast  Survey.  He  commenced  on  the  13th  of  January  at  the 
upper  end  of  Bahia  Honda,  and  carried  the  work  outward  about  nine  miles,  (Sketch  No.  17,) 
60  as  to  conform  to  the  general  range  of  the  hydrography  previously  executed  by  Lieut.  Comg. 
Craven. 

The  eastern  limit  of  his  sheet  coincides  with  a  line  drawn  at  right  angles  to  the  direction  of 
the  reef,  and  crossing  Key  Vacas.  It  contains  the  soundings  made  over  an  area  of  about 
ninety-four  square  miles.  The  hydrography  was  carried  a  little  inside  of  Pigeon  key,  its  range 
on  the  inner  side  of  the  keys  being  kept  parallel  with  that  outside.  The  soundings  gave 
depths  varying  from  two  feet  to  forty-five  fathoms.  In  connection  with  the  hydrography,  the 
rise  and  fall  of  the  tides  were  observed  in  February  at  Knight^  s  key. 

Other  particulars  of  the  work  are  given  as  follows,  in  the  official  return  : 


Hydrographic  positions  used .  1,254 

Angles  determined .  3, 605 

Miles  run  in  sounding .  616 

Number  of  soundings .  19,591 


While  prosecuting  this  work  the  party  was  frequently  hindered  by  rough  weather. 

Before  leaving  this  section  Lieut.  Comg.  Temple  attempted  a  line  of  soundings  in  connection 
with  temperature  observations  broad  off  from  the  reef.  This  was  interrupted  by  the  failure  of 
the  instruments,  but  so  far  as  carried  the  results  gave  indications  of  a  very  gradual  increase  of 
depth,  eighty-nine  fathoms  only  being  found  in  a  position  about  nine  miles  from  Indian  key. 

Lieut.  Comg.  Temple  returned  to  New  York  early  in  April,  and  then  engaged  in  office  work. 
Mention  has  been  made,  under  Section  I,  of  the  later  occupation  of  his  party  afloat. 

A  chart  of  the  work,  executed  by  Lieut.  Comg.  T.  A.  Craven,  U.  S.  N.,  Assistant  Coast 
Survey,  in  1866,  between  Eastern  Sambo  and  Loggerhead  Key,  has  been  plotted  within  the 
year,  and  is  now  at  the  office. 
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Deep-sea  soundings. — After  ending  a  line  of  deep-sea  soundings  from  the  southwest  pass  of 
the  Mississippi  at  the  Tortugas  banks,  Commander  B.  F.  Sands,  U.  S.  N.,  Assistant  in  the 
Coast  Survey,  took  advantage  of  good  weather  and  a  smooth  sea  to  start  a  line  across  the  Gulf 
Stream  towards  Havana,  and  another  from  thence  to  Key  West. 

The  greatest  depth,  eight  hundred  and  two  fathoms,  with  a  light  cream  colored  clay  bottom, 
was  obtained  within  five  miles  of  Moro  Castle,  at  the  entrance  of  the  harbor  of  Havana.  From 
the  Tortugas  to  the  coast  of  Cuba  the  water  gradually  deepened.  The  line  from  Havana  to 
Key  West  showed  a  corresponding  decrease  in  the  depth  ;  the  darker  cream  colored  bottom  off 
the  coast  of  Cuba  changing  again  to  white  near  the  Florida  reef.  Soundings  on  this  line  were 
interrupted  by  a  rough  sea.  On  the  two  lines  the  depths  and  temperature  at  the  surface,  at 
15,  50,  and  100  fathoms,  and  at  the  bottom  were  successfully  observed  in  fourteen  positions. 
The  lowest  temperature  obtained  was  38  degrees,  at  a  depth  of  512  fathoms.  The  maximum 
surface  temperature  was  78  degrees. 

Reference  has  been  made,  under  Section  IV,  to  soundings  incidentally  executed  by  Com¬ 
mander  Sands  on  the  southern  passage  of  the  steamer  Walker.  Further  mention  will  be  made, 
under  Section  YIII,  of  the  deep-sea  line  carried  from  the  Mississippi  delta  to  the  Tortugas,  in 
which  will  be  found  also  a  notice  of  the  general  occupation  of  his  hydrographic  party. 

Tided  ohservaiiom. — At  Fort  Clinch,  Fernandina,  Florida,  observations  have  been  kept  up  by 
Mr.  F.  A.  Rebarer  during  the  season  by  means  of  one  of  Saxton^  s  self-registering  gauges. 

Four  tide  gauges,  established  by  Mr.  G.  Wiirdemann  at  Cape  Florida,  Indian  Key,  Key 
West,  and  Tortugas,  were  observed  throughout  a  year.  Three  of  the  gauges  were  then  trans¬ 
ferred  to  Charlotte  harbor,  Tampa  Bay,  and  Cedar  Keys,  to  be  observed  for  a  like  period, 
simultaneously  with  the  one  at  Tortugas,  which  serves  as  a  connecting  link  between  the  two 
series. 

These  observations  were  required  to  eliminate  more  completely  the  annual  inequalities,  the 
effect  of  which  entered  into  the  former  comparisons  of  the  tides  in  the  Florida  passage. 

GULF  STREAM. 

Observations  of  much  interest  on  the  temperature  and  depth  of  the  Gulf  Stream  within  the 
Florida  passage  have  been  added  this  year  by  Commander  B.  F.  Sands,  U.  S.  N.,  Assistant  in 
the  Coast  Survey,  on  a  section  from  the  Dry  Tortugas  to  Havana.  On  his  return  from  the 
season’s  work  in  the  Gulf,  in  the  Coast  Survey  steamer  Walker,  Commander  Sands  run  a  line 
of  deep-sea  soundings  for  depth  and  temperature  across  the  Gulf  from  the  mouth  of  the  Missis¬ 
sippi  to  the  Dry  Tortugas,  which  was  continued  on  the  8th  and  9th  of  May  across  the  Gulf 
Stream  to  Havana. 

Soundings  were  obtained  and  specimens  of  the  bottom  brought  up  at  nine  positions  between 
the  Tortugas  and  Havana,  giving  suflScient  data  for  the  construction  of  a  section  of  the  bottom 
all  the  way  across.  The  depth  at  each  position  was  determined  by  Massey’s  indicator,  the 
length  of  line  paid  out  being  also  noted. 

At  position  2,  seven  miles  from  the  Tortugas,  the  depth  was  thirty-five  fathoms;  at  position 
4,  one  hundred  and  six  fathoms;  at  position  5,  twenty-two  miles  from  Tortugas,  two  hundred 
and  ten  fathoms;  at  position  6,  three  hundred  and  thirty-seven  fathoms;  position  7,  fifty-four 
miles  from  Tortugas  and  forty  miles  from  Havana,  five  hundred  and  twelve  fathoms;  and  at 
position  9,  five  miles  from  Havana,  eight  hundred  and  two  fathoms.  At  position  8,  inter¬ 
mediate  between  positions  7  and  9,  the  indicator  gave  three  hundred  and  twenty  fathoms  with 
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nine  hundred  and  eighty-five  fathoms  of  line  out,  making  the  determination  of  this  depth 
uncertain.  In  this  instance  it  is  probable  that  the  catch  on  the  indicator  fell  down  at  the  depth 
of  three  hundred  and  twenty  fathoms,  thus  stopping  the  revolutions  of  the  register. 

This  section  shows  a  remarkable  falling  off  in  the  bottom  from  the  Havana  shore,  the  depth 
at  the  distance  of  five  miles  from  Moro  Castle  being  eight  hundred  and  two  fathoms,  or  a  little 
less  than  a  mile.  The  deepest  cast  in  the  straits  of  Florida,  on  the  section  from  Florida  to 
Bernini,  obtained  by  Lieut.  Comg.  Craven,  showed  a  depth  no  greater  than  three  hundred  and 
seventy  fathoms. 

The  observations  for  temperature  at  ihfferent  depths  with  Saxton's  thermometer  were  very 
satisfactory  at  the  depths  at  which  they  were  taken;  but  an  additional  number  of  observations 
at  each  position  would  have  given  the  distribution  of  temperature  with  the  depth  more 
satisfactorily. 

The  observations  indicate  a  considerable  degree  of  disturbance  at  the  surface,  and  as  deep, 
in  some  cases,  as  fifty  fathoms,  owing  to  the  mixing  of  the  overflowing  cold  water  from  the 
tides  with  the  warm  water  of  the  stream. 

The  highest  temperature  observed  at  fifty  fathoms  was  78^  Fahrenheit,  and  the  lowest 
obtained  was  38^,  at  the  depth  of  eight  hundred  and  two  fathoms,  at  position  9,  five  miles 
from  Havana. 

On  the  line  from  the  mouth  of  the  Mississippi  to  the  Tortugas,  Commander  Sands  found  the 
temperature  at  the  bottom,  at  the  depth  of  one  thousand  one  hundred  and  thirty-three  fathoms, 
to  be  28®  Fahrenheit.  This  position  is  in  latitude  21^  16'  N.,  longitude  86®  67'  W. 

The  greatest  depths  reached  on  this  line  of  soundings  were  one  thousand  eight  hundred  and 
til  fathoms,  in  latitude  26®  52'  N.,  longitude  85®  39'  30"  W.,  and  one  thousand  seven  hundred 
and  ten  fathoms,  in  latitude  27®  03',  longitude  86®  59'  30".  In  the  latter  case  a  specimen  of 
the  bottom  was  brought  up.  The  depths  were  registered  by  Massey's  indicator. 

In  1853  Lieut.  Comg.  J.  N.  Maffit,  in  running  the  Cape  Hatteras  and  Cape  Fear  sections, 
reported  a  counter  current  in  each  of  the  cold  bands  of  the  Gulf  Stream.  This  phenomenon 
was  again  observed  this  year  by  Lieut.  Comg.  W.  G.  Temple,  U.  S.  N.,  Assistant  Coast  Survey, 
in  his  passage  to  New  York  from  the  Florida  Beefs  in  the  steamer  Corwin.  That  officer 
noticed  a  SE.  current,  having  a  velocity  of  three  knots  an  hour  for  twenty  hours,  in  the  first 
cdd  band  beyond  the  axis  of  the  Gulf  Stream  south  of  Cape  Hatteras,  and  with  reference  to 
it  he  remarks: 

‘‘From  noon  of  April  16th  to  noon  of  the  17th,  as  the  vessel  was  in  the  middle  of  the  stream 
and  the  wind  was  quite  fresh  from  the  SW.,  we  confidently  expected  an  unusually  strong  set  to 
the  NE.;  but  on  the  morning  of  the  17th  observations  taken  for  the  longitude  (with  an  interval 
of  two  hours)  indicated  that  we  were  far  to  the  southward  of  the  reckoning,  and  the  meridian 
observations  confirmed  that  conclusion. 

“It  was  observed  that  the  vessel  passed  through  a  heavy  ‘tide-rip'  about  noon  of  the  16th, 
and  that  she  again  encountered  a  ‘swash  sea'  at  about  9  a.  m.  of  the  17  th,  after  which  there 
was  a  considerable  swell  from  the  NE.  I  am,  therefore,  of  the  opinion  that  this  extraordinary 
current  was  felt  by  us  only  for  the  space  of  twenty  hours,  which  would  give  it  a  velocity  of 
three  knots  an  hour.  Of  course  it  was  altogether  of  a  temporary  character. " 

12  • 
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SECTION  VIL 

FKOM  BT.  JOSEPH’S  BAT  TO  MOBILE  BAY,  INCLUDINO  PART  OF  THE  OOA8T  OP  FLORIDA,  AND  THE  COAST 

OF  ALABAMA.— (SuiOH  G,  No.  19.) 

This  is  only  the  fourth  year  for  which  we  have  had  an  appropriation  for  this  section  of  the 
coast,  the  progress  previously  made  depending  upon  the  employment  of  parties  available  from 
other  sections  for  parts  of  the  season.  Nearly  or  quite  one- third  of  the  triangulation  of  the 
coast  of  the  section  is  done;  though,  of  course,  it  is  yet  impossible  to  Say  that  this  work  is  to 
be  considered  final,  until  it  is  carefully  verified.  It  is  plain,  however,  that  with  the  same 
resources  now  at  command,  there  will  be  a  continuous  triangulation  of  the  coast  of  the  section 
in  less  than  eight  years.  These  resources  have  enabled  us  to  employ  two  triangulation  parties 
during  the  whole  season,  and  one  from  the  next  section  during  a  part  of  it.  The  topography 
keeps  up  with  the  triangulation  by  employing  one  topographical  party  for  each  triangulation 
party.  The  hydrography  is  easy  of  execution  on  the  outer  coast  generally,  the  bottom  being 
regular,  and  depths  increasing  slowly  in  receding  from  the  shore.  A  steam  vessel  was  employed 
here  last  year,  but  being  injured  in  a  storm  on  the  passage  out,  so  much  time  was  consumed  in 
the  repairs  as  to  render  it  impossible  to  know  whether  the  wants  of  this  section  and  of  section 
IX  can  be  met  by  the  use  of  the  same  vessel.  I  am  inclined  to  think,  however,  that  unless 
another  hydrographic  ofiicer  can  be  had,  the  work  in  the  Gulf  will  lag  behind  what  is  desirable. 

The  discovery  of  a  channel  into  the  eastern  end  of  St.  George^  s  sound,  having  twenty  or 
twenty-one  feet  at  low  water  in  it,  and  leading  to  a  safe  anchorage  behind  Dog  island,  is  one  of 
the  most  valuable  discoveries  made  in  the  Gulf.  It  affords  a  much  more  favorable  access  to 
Apalachicola  than  by  the  previously  known  passages.  A  particular  description  of  the  channel 
and  anchorage,  with  sailing  directions  and  remarks,  is  given  in  Appendix  No.  16,  from  the 
report  of  Lieut.  Comg.  Duer,  who  has  examined  the  locality.  It  is  very  desirable  to  know  the 
cause  which  has  produced  this  channel  with  a  view  to  the  probabilities  of  its  permanence. 
Such  observations  as  were  made  for  the  authorities  of  the  State  of  New  York  would  be  very 
useful  here,  but  they  are  beyond  those  which  are  required  for  purposes  of  navigation.  They 
might  readily  be  made  for  the  State  of  Florida,  by  one  of  the  parties,  while  carrying  on  regular 
work,  if  means  were  provided  for  the  purpose. 

The  unchangeable  character  of  the  depth  of  Pensacola  bar,  established  by  a  comparison 
between  former  surveys  and  that  of  Lieut.  Gomg.  Duer,  made  last  season,  is  of  great  import¬ 
ance.  The  depth  now  given  of  twenty-two  feet  and  a  half  corresponds  with  that  found  by 
Colonel  Kearney,  U,  S.  Topographical  Engineers,  in  1822. 

Office-work. — A  map  of  Pensacola  harbor,  been  drawn  and  engraved,  and  a  chart 

of  Apalachicola  harbor  has  been  engraved  upon  stone,  under  the  direction  of  the  Superin- 
tendent  of  Public  Printing. 

Triangulation  soidhward  from  Crystal  river,  Fla, — On  the  Ist  of  December,  1857,  the  trian¬ 
gulation  of  the  western  coast  of  the  Florida  peninsula  was  resumed  by  the  party  of  Sub-Assistant 
G.  H.  Bagwell.  A  proper  connection  was  made  on  the  line  joining  Half-Moon  bar  and  Little 
island,  (Sketch  No.  19,)  with  the  work  extending  from  Cedar  Keys,  and  from  that  point  the 
triangulation  was  carried  southward  by  a  series  of  stations  established  on  Crystal  reef.  Shell 
Point,  Bear  island.  Bird  key.  Ragged  island,  and  Homosassa  Point,  where  operations  were 
discontinued  for  the  season  on  the  20th  of  March. 
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“The  country  over  which  the  work  extends  consists  chiefly  of  low  boggy  marsh,  cut  up  with 
numerous  shallow  creeks  and  bays,  and  small  keys  covered  with  a  thick  growth  of  mangrove. 

“The  stations  used  were  securely  marked  with  iron  screw  piles,  left  four  feet  below  and  one 
foot  above  the  surface  of  the  ground. 

“All  the  stations  of  previous  years  in  the  vicinity  of  Cedar  Keys  were  examined  in  accord¬ 
ance  with  instructions.  No  marks  could  be  found  of  the  stations  established  on  South  Oyster 
reef  and  Snake  key,  but  all  the  other  points  are  well  secured  with  granite  blocks  or  screw 
pilea.^^ 

During  the  winter  the  weather  was  generally  unfavorable  for  work  in  the  field.  The  trian¬ 


gulation  executed  comprises  the  following  statistics: 

Secondary  stations  occupied . 7 

Secondary  stations  established . 5 

Tertiary  stations  established .  17 

Observations  made .  1,836 

Area  of  triangulation  in  square  miles .  50 


The  angles  were  determined  by  the  eight-inch  Gambey  theodolite,  C.  S.  No.  36. 

Sub-Assistant  Bagwell  was  aided  in  this  section  by  Mr.  M.  0.  Hering. 

The  party  employed  the  schooner  Joseph  Henry,  and  furnished  transportation  for  the  topo¬ 
graphical  party  of  Mr.  N.  S.  Finney,  both  working  jointly  as  far  as  practicable.  The  broken 
character  of  the  shores  of  this  part  of  the  Florida  peninsula,  however,  fenders  it  impossible 
for  the  plane-table  party  to  keep  pace  with  the  triangulation,  even  when  the  operations  of  the 
former  are  confined  to  the  essential  details  of  shore-line. 

At  the  close  of  the  season  the  vessel  returned  north,  and  was  laid  up  at  Baltimore.  Mr. 
Bagwell  then  took  up  the  computations  and  revision  of  the  results  of  the  season’s  triangulation. 

The  joint  parties  are  now  on  the  way  to  resume  operations  in  this  quarter,  the  means  avail¬ 
able  not  admitting  of  their  separate  organization. 

Triang^ionof  8t  Otarg^s  sounds  Fla. — ^This  work  has  been  completed  by  the  party  of 
Sub-Assistant  Spencer  C.  McCorkle.  His  operations  within  the  present  season  carried  the 
triangulation  (Sketch  No.  19)  from  the  eastern  end  of  St.  James’  island,  over  Alligator  harbor 
and  through  St.  George’s  sound,  to  a  junction  with  his  previous  work  at  the  line  joining  the 
western  end  of  Dog  island  with  a  station  at  the  mouth  of  Crooked  river. 

In  the  progress  of  the  work  points  were  furnished  to  the  topographical  party  of  Sub -Assistant 
C.  T.  lardella,  and  land  references  necessary  for  the  purposes  of  the  hydrographic  party  of 
Lieut.  Comg.  J.  K.  Duer. 

The  field  observations  of  Sub-Assistant  McCorkle  were  made  between  the  21st  of  December 
and  the  27th  of  March. 

Twelve  signals,  in  all,  were  erected,  including  those  on  Southwest  Cape  and  the  western  end 
of  Dog  island. 

“Before  closing  for  the  season  all  the  stations  used  in  the  triangulation  of  the  sound  in  pre- 
^ou8  years  were  visited,  and  found  in  a  good  state  of  preservation.  The  points  are  marked 
with  care,  and  there  can  be  no  difficulty  in  finding  them,  even  after  the  signals  are  gone.” 

The  angtdar  measurements  were  made  with  the  six-inch  Gambey  theodolite,  0.  S.  No.  56 
at  eleven  stations.  A  compilation  from  the  field  records  gives  the  following  statisticB: 


Number  of  angles  measured .  40 

Number  of  observations .  1,152 
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An  area  of  about  seventy-five  square  miles  is  embraced  within  the  limits  of  the  work  last 
executed. 

In  prosecuting  the  triangulation  local  difficulties  were  experienced  peculiar  to  the  eastern 
portion  of  St.  George^  s  sound.  It  was  found  impracticable  to  establish  a  signal  on  the  shoal 
lying  south  of  Alligator  harbor;  and,  as  instances  of  the  tendency  to  changes  by  the  action  of 
the  tidal  current  at  that  and  other  localities,  Mr.  McCorkle  says:  “On  the  shoal  south  of  Alli¬ 
gator  harbor  the  slightest  resistance  to  the  tidal  current  causes  the  sand  to  shift.  The  large 
bell-buoy  which  was  placed  on  Oklokonee  shoal  has  twice  drifted  from  its  moorings,  and  is  now 
a  total  loss. 

“On  the  highest  part  of  Flag  island  a  screw  pile,  fixed  two  and  a  half  feet  above  ordinary 
tides,  stands  now,  as  I  am  informed,  in  three  feet  water,  and  is  likely  to  be  washed  from  its 
position. 

“I  found  no  less  than  three  feet  water  on  South  shoal  at  low  tide  and  a  quicksand  formation, 
so  obviously  insecure  that  the  idea  of  fixing  a  signal  there  was  abandoned.” 

As  a  basis  for  operations  in  the  coming  year  Sub-Assistant  McCorkle  made  a  reconnaissance 
from  St.  Mark's,  westward,  and  selected  stations  for  connecting  the  triangulation  of  that  harbor 
with  the  work  at  the  eastern  entrance  of  St.  George's  sound.  The  distance,  in  a  direct  line, 
is  about  twelve  miles.  When  this  connection  is  effected  there  will  remain  only  an  interval  of 
eight  miles  between  Ocilla  river  and  St.  Mark's,  and  another  of  about  thirty-five  miles,  including 
St.  Joseph's  bay,  to  complete  a  stretch  of  continuous  triangulation  extending  one  hundred  and 
fifty  miles  westward  from  Ocilla  river  entrance  along  the  western  coast  of  Florida.  This  is 
exclusive  of  detached  work  in  other  parts  of  the  section. 

Sub-Assistant  McCorkle  was  aided  in  the  field  by  Mr.  A.  W.  Thompson. 

The  schooner  Franklin  was  employed  by  the  party  for  transportation,  and  at  the  close  of  the 
season  was  laid  up  at  Apalachicola. 

The  records  of  horizontal  angles  connected  with  his  work  in  St.  George's  and  St.  Vincent's 
sounds  have  been  forwarded,  in  duplicate,  by  Sub-Assistant  McCorkle  and  placed  in  the  office. 
His  computation  of  results  for  the  lengths  of  triangle  sides  has  also  been  received. 

Astrtmomicol  observations  at  PensaooUii  Fla. — It  being  desirable  that  additional  observations 
should  be  made  for  latitude  and  azimuth,  and  for  the  determination  of  the  magnetic  elements 
at  Pensacola,  Assistant  F.  H.  Gerdes,  who  has  had  the  triangulation  work  in  charge,  selected 
a  station  in  the  public  square  for  that  purpose.  The  point  chosen  is  nearly  coincident  with  one 
of  the  stations  used  in  the  triangulation;  and,  in  reference  to  its  fitness  for  the  use  of  the 
instruments  necessary,  Mr.  Gerdes  observes :  ‘  ‘  Although  located  in  the  midst  of  the  city,  the 
foundation  of  the  station  is  perfectly  solid.  The  square  is  a  large  grass  plat,  enclosed  and 
undisturbed.  In  the  latter  part  of  April  a  small  wooden  shanty  was  erected  containing  stands 
for  the  transit  instrument  (C.  S.  No.  6)  and  zenith  telescope  (C.  S.  No.  9.)  The  eastern  stand 
was  exactly  24. 14  feet  from  the  flag-staff,  bearing  E.  3®  32'  N.  Both  instruments  were  mounted 
on  the  1st  of  May,  and  observations  were  commenced  by  Sub-Assistant  J.  G.  Oltmanns,  who 
continued  them  on  every  clear  night  until  the  middle  of  June.  During  that  period  thirty-seven 
pairs  of  stars  were  observed  for  latitude.  The  whole  number  of  observations  recorded  was  a 
hundred  and  eighty-nine. 

“For  the  measurement  of  an  azimuth  the  station  Plantation  Hill  was  selected,  and  occupied 
by  Mr.  Oltmanns  on  the  16th  and  17th  of  June  with  the  twelve-inch  Gambey  theodolite  (C.  S. 
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No.  16.)  He  obtained  four  different  sets  of  observations  on  the  upper  culmination  of  PoIai*ifl 
and  the  elongation  mark,  and  referred  the  resulting  angle  to  the  triangulation. 

The  astronomical  station  point  was  secured  by  the  insertion  of  a  granite  block,  a  full  descrip¬ 
tion  of  which  has  been  furnished  by  Assistant  Gerdes. 

Magnetio  cX^servcdions. — On  the  18th  and  19th  of  June  Sub-Assistant  Oltmanns  made  sets  of 
observations  to  determine  the  magnetic  elements  at  the  astronomical  station  in  the  public  square 
at  Pensacola. 

These  consisted  of  readings  every  fifteen  minutes,  during  a  period  of  eight  hours,  for  the 
declination;  two  sets  for  inclination,  and  two  for  the  magnetic  intensity. 

After  the  return  of  the  triangulation  party  from  this  section  Sub-Assistant  Oltmanns  computed 
his  observationB  and  placed  the  results  in  the  office  with  the  original  records,  and  duplicates 
of  the  notes  made  in  observing  for  latitude,  azimuth,  and  the  me^netic  elements. 

Assistant  Gerdes  has  forwarded,  with  the  field  computations,  the  journal  of  latitude  and 
amnth  observations  made  at  Warrington  in  1856. 

Trmgulati^  Pensacola  harbor  and  Escambia  hay^  Fla. — ^This  work  has  been  continued  by 
the  party  of  Assistant  P.  H.  Gerdes,  the  operations  of  the  season  being  prosecuted  between 
the  middle  of  February  and  the  end  of  April,  after  the  close  of  operations  in  Section  VIII. 

The  triangulation  then  executed  is  in  two  localities— one  at  the  western  entrance  of  Pensa¬ 
cola  bay,  where  five  stations  were  established  and  lines  observed  on,  connecting  two  points  on 
the  “Lagoon’’  with  one  on  the  main  shore;  and  another  selected  near  the  western  end  of 
Santa  Bosa  island.  Three  of  the  stations  were  occupied.  In  the  other  quarter  (Sketch  No. 
19)  the  triangulation  was  resumed  at  the  dividing  line  between  Pensacola  and  Escambia  bays, 
and  stations  were  erected  and  occupied  on  the  shores  of  the  latter  as  high  up  as  Live  Oak 
Point.  At  a  few  of  these  the  observations  were  commenced  in  1857.  The  angular  measure¬ 
ments  of  the  work  on  Escambia  bay,  extending  upward  about  ten  miles,  are  now  complete  to 
that  distance,  from  the  line  joining  it  with  Pensacola  harbor. 

“At  6ar9on  Point  a  large  tripod  and  scaffold  were  erected  and  used.  From  the  line  Garfon 
Point— Bedfish  Point  the  triangulation  can  be  extended  eastward,  and  from  Punta  Lora — ^Live 
Oak  Point  to  the  northward,  so  as  to  comprise  the  remaining  upper  part  of  Escambia  bay.” 

The  statistics  of  the  season’s  work  are  thus  given  in  the  summary  report  of  Assistant  Gerdes: 


Stations  established . . . .  •  •  •  18 

Stations  occupied .  10 

Series  of  angular  measurements . . .  330 


The  area  embraced  in  the  triangulation  is  about  fifty  square  miles. 

In  the  next  section  mention  will  be  made  of  the  previous  occupation  of  the  party. 

Computed  results  from  the  work  just  noticed,  with  a  duplicate  record  of  the  horizontal 
angles  measured  in  Pensacola  harbor,  have  been  furnished  to  the  office. 

Topography  ^  Crystal  bay  cmd  river,  Fla. — Arrangements  for  continuing  plane-table  work 
on  the  western  side  of  the  Florida  peninsida  were  made  early  in  the  surveying  year  by  Mr.  N. 
S.  Finney,  transportation  for  his  party  and  instruments,  as  already  stated,  being  furnished  by 
Sub-Assistant  Bagwell,  in  the  schooner  Joseph  Henry. 

The  survey  of  the  coast  in  this  quarter  was  resumed  on  the  5th  of  December,  a  few  miles 
north  of  the  mouth  of  Crystal  river,  and  from  thence  carried  southward  so  as  to  include  its 
shores,  the  outline  of  the  main  land  forming  the  shores  of  Crystal  bay  and  Salt  Water  bay,  and 
numerous  islands  lying  between  the  main  and  the  offing.  The  complex  system  of  shell  and 
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coral  reefs  bontiding  the  western  side  of  Crystal  bay  were  also  determined  in  position  and 
traced  on  the  plane-table  sheet,  the  limits  of  which  are  defined  on  Sketch  No.  19. 

Mr.  Finney  assisted  in  the  operations  of  the  triangulation  party  in  examining  stations  and 
erecting  signals.  The  points  necessary  for  his  work  were  furnished  by  Sub-Assistant  Bagwell. 

On  the  21st  of  March  the  topography  had  been  extended  southward  to  Mangrove  Point,  and 
was  then  closed  for  the  season.  The  following  is  a  summary  of  its  details: 


Shore-line  surveyed .  175  miles. 

Area,  (square  miles) .  46 


Mr.  Finney  commends  the  activity  and  promptitude  of  Mr.  J.  L.  Tilghman,  who  was 
attached  to  his  party  aa  aid. 

The  intricate  nature  of  the  shore-line  of  this  part  of  the  Gulf  of  Mexico  makes  it  impracti¬ 
cable  to  keep  an  even  range  between  the  plane-table  and  triangulation  parties  when  working 
jointly.  Hence  about  eight  miles  of  shore-line  and  several  small  wooded  islands  north  of  the 
Wethlocco-chee  river  entrance  remain  for  survey  in  a  future  season.  The  topography  will 
then  be  complete  from  above  Cedar  Keys  to  the  mouth  of  Homosassa  river. 

Since  Iiis  return  from  this  section  three  topographical  sheets  have  been  turned  in  by  Sub- 
Assistant  Finney,  one  comprising  his  work  in  the  vicinity  of  Waccasassa  river  and  the  others 
the  results  of  his  more  recent  survey  of  the  coast  between  the  Homosassa  and  Crystal  rivers. 

Topography  (f  St.  George^ 8  sounds  Fla. — ^The  party  of  Sub-Assistant  C.  T.  lardella,  in  the 
schooner  Agassiz,  arrived  in  this  section  on  the  16th  of  February,  having  been  previously 
employed  on  the  Florida  Keys.  During  its  stay  the  shore-line  and  greater  part  of  the  interior 
of  St.  James^  island  were  surveyed.  The  plane-table  sheet  represents  a  tract  of  fifteen  miles 
in  length  by  nearly  three  in  breadth,  (Sketch  No.  19,)  forming  the  northern  shore  of  the 
principal  eastern  outlet  of  St.  George's  sound.  Its  western  limit  joins  with  the  plane-table 
work  of  Assistant  G.  D.  Wise. 

Some  of  the  details  of  that  part  of  St.  James'  island  lying  adjacent  to  Crooked  river,  which 
separates  it  from  the  main  body  of  the  peninsula,  yet  remain  to  be  filled  in. 

“The  island  is  over  twenty  miles  in  length  by  three  in  breadth.  Its  surface  is  thickly  cov¬ 
ered  with  yellow  pine,  an  undergrowth  of  oak  and  palmetto  trees.  The  soil  is  generally  a 
sandy  loam,  but  in  some  parts  the  land  is  good. 

“Numerous  ponds  of  water,  varying  in  depth  from  six  to  forty  feet,  occur  in  several  places 
on  the  island." 

The  following  summary  of  statistics  is  extracted  from  Mr.  lardella' s  report: 


Shore-line  surveyed. . 65  miles. 

Outline  of  marsh  and  ponds . 26  “ 

Eoads .  5  “ 

Area,  (square  miles) .  27 


Mr.  J.  S.  Bradford  accompanied  the  topographical  party  as  aid. 

Field  operations  on  St.  James'  island  were  closed  in  the  middle  of  April.  The  schooner 
Agassiz  was  then  despatched  north  and  laid  up  at  Baltimore. 

While  engaged  on  the  shores  of  St.  George's  sound,  one  of  the  men  belonging  to  the  party 
was  severely  wounded.  The  necessary  operations  of  amputation  and  general  treatment  were 
performed  by  Dr.  McClellan,  of  the  army,  to  whose  special  courtesy  and  kindness  Sub-Assistant 
lardella  particularly  refers  as  deserving  of  the  warmest  thanks. 

Assistant  G.  D.  Wise  resumed  duty  early  in  the  surveying  season,  and  joining  with  the  sheet 
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which  has  been  juBi  described,  executed  the  remaining  topography  of  the  main  shore  of  St. 
George^s  Sound  and  Apalachicola  bay.  Dog  island  and  St.  Vincent^  s  island  were  also  surveyed, 
and  the  work  of  the  season  connected  with  that  done  by  him  last  year  eastward  and  westward 
of  Apalachicola.  From  the  western  limit  of  last  season  the  topography  of  the  main  was  ex¬ 
tended  to  a  point  beyond  Indian  Pass,  in  the  direction  of  Cape  St.  Bias. 

Mr.  Wise  co-operated  with  Sub-Assistant  lardella  in  tracing  the  shore-line  of  Alligator  har¬ 
bor,  the  details  of  which  appear  on  the  sheet  of  St.  James^  island,  before  referred  to,  and  also 
assisted  the  hydrographic  party  while  at  work,  by  indicating  the  position  of  points  determined 
for  regulating  the  soundings,  and  furnishing  shore -line. 

Two  plane-table  sheets  contain  the  results  of  the  present  season.  These  represent  (Sketch 
No.  19)  a  hundred  and  forty  miles  of  shore-line  within  an  area  of  about  fifty  square  miles. 

The  topographical  work  on  this  part  of  the  coast  of  Florida,  is  now  complete  from  Ocilla  river 
to  the  western  extremity  of  St  Andrews'  bay,  with  the  exception  of  twenty  miles  of  coast  east 
and  west  of  St.  Mark's  harbor,  and  the  shore  in  the  vicinity  of  Cape  St.  Bias  and  St.  Joseph's 
bay.  Two  or  three  ordinary  working  seasons  will  suflBce  for  completing  the  survey  within  the 
limits  stated. 

Assistant  Wise  employed  the  surveying  schooner  Howell  Cobb  for  transporting  his  instru¬ 
ments  and  the  camp  equipage  used  by  his  party.  His  operations  in  this  section  were  closed 
early  in  March.  The  party  was  then  discharged,  and  the  vessel  laid  up  securely  in  Apalachicola 
river. 

Mr.  Wise  was  aided  in  the  field  by  Mr.  F.  F.  Nes. 

On  his  return  to  the  north  Assistant  Wise  was  engaged  in  oflSce-work,  and  in  the  course  of 
the  summer  completed  and  turned  in  the  concluding  sheets  of  his  survey  of  the  shores  of  St. 
George's  sound. 

Tracmgs  of  the  shore-line  were  at  once  made  and  furnished  to  Lieut.  Comg.  Duer,  for  the 
completion  of  his  charts  of  the  passes  and  channels  into  the  sound. 

Topography  of  Pensacola  and  Escambia  bays^  Fla. — Under  the  direction  of  Assistant  F.  H. 
Gerdes,  who  was  employed  in  the  work  of  triangulation,  the  plane-table  survey  has  been  ex¬ 
tended  on  the  western  side  of  the  entrance  to  Pensacola  bay,  so  as  to  embrace  the  main 
and  interior  shores  of  the  “Lagoon"  for  a  distance  of  about  four  miles  westward  from  Fort 
McRae.  This  work  was  executed  by  Mr.  C.  H.  Boyd,  attached  as  aid  to  the  party  of  Mr. 
Gerdes.  On  a  second  sheet  Mr.  Boyd  included  the  characteristic  topography  of  the  eastern 
shore  of  Escambia  bay,  from  Garmon  Point  to  Live  Oak  Point,  and  the  details  of  the  western 
shore  fromPunta  Lora  to  Emanuel  Point,  (Sketch  No.  19,)  where  the  plane-table  work  of  the 
season  joins  with  that  of  Pensacola  bay,  executed  by  Assistant  Gerdes  in  1856.  A  portion, 
extending  about  three  miles  westward  of  Redfish  Point,  of  the  tract  known  as  Live  Oak  Planta¬ 
tion,  is  also  included  on  the  same  sheet.  These  details  served  to  fill  out  the  project  which  had 
been  adopted  for  the  preliminary  chart  of  Pensacola  harbor  and  its  approaches. 

The  following  synopsis  of  statistics  is  taken  from  the  report  of  Assistant  Gerdes: 


Shore-line  surveyed . -  . . .  . .  38  miles. 

Area  of  topography,  (square  miles) .  21 


Farther  mention  will  be  made  of  the  operations  of  the  party  under  the  next  Section# 

On  his  return  to  the  office  Mr.  Boyd  was  detailed  for  duty  in  Section  I. 

The  plane-table  sheet  of  part  of  Pensacola  bay  last  executed  has  been  inked,  and  is  now  in 
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the  office,  as  also  the  sheet  containing  the  details  of  the  survey  of  the  lagoon  lying  at  the  west 
side  of  the  entrance. 

Beconnamance  of  a  new  channd  into  8L  Oeorge^  8  sounds  Flcu — ^While  conducting  the  regular 
hydrography  of  the  passes  of  St.  George^  s  sound,  reference  to  which  will  be  made  presently, 
Lieut.  Comg.  J.  K.  Duer,  U.  S.  N.,  Assistant  in  the  Coast  Survey,  received  intelligence  from 
Sub-Assistant  Spencer  C.  McCorkle  which  led  to  the  discovery  and  development  of  a  new 
channel  or  pass,  leading  near  the  eastern  end  of  Dog  island  into  the  sound.  In  reporting  upon 
it,  after  making  the  requisite  preliminary  soundings,  Lieut.  Comg.  Duer  says:  “The  fact  is 
established  that  an  excellent  channel  exists  from  sea  to  the  sound,  (St.  George's,)  running  close 
in  with  the  north  shore  of  Dog  island,  with  not  less  than  twenty-one  or  twenty-two  feet  of 
water,  (twenty  or  twenty-one  feet  at  low  water.)" 

The  following  statistics  show  the  details  of  the  preliminary  examination: 


Angles  determined .  60 

Miles  run  in  sounding .  100 

Number  of  soundings  made .  3,500 


Full  sailing  directions  for  entering  St.  George's  sound  by  this  pass  were  prepared  without 
delay,  and,  on  being  furnished  by  Lieut.  Comg.  Duer,  were  communicated  to  the  department. 
Extracts  from  his  report,  then  published  in  the  usual  form,  for  the  information  of  navigators, 
will  be  found  in  Appendix  No.  16,  together  with  his  recommendations  in  regard  to  buoys  and 
additional  lights  for  the  new  channel. 

The  party  in  the  steamer  Vixen  being  also  under  orders  for  work  in  Section  IX,  the  inside 
hydrography  of  St.  George's  sound,  except  in  the  immediate  vicinity  of  the  passes,  was 
necessarily  deferred  till  the  coming  season.  Late  in  May  the  vessel  proceeded  to  Galveston. 

The  regular  work  of  the  party  in  this  section  will  be  now  referred  to. 

Hydrography  of  the  East  Pass^  St  George^  a  sounds  Fla, — ^The  party  assigned  to  this  duty,  in 
charge  of  Lieut.  Comg.  Duer,  was  organized  at  the  outset  of  the  season,  and  left  New  York 
with  the  surveying  steamer  Vixen  at  the  usual  period  for  resuming  work  at  the  south.  On  her 
downward  passage  the  vessel  was  seriously  damaged  in  a  violent  storm,  and  the  commencement 
of  operations  in  St.  George's  sound  was  in  consequence  delayed  until  the  beginning  of  March. 

After  executing  the  requisite  soundings  in  another  locality  the  hydrography  of  the  East 
Pass  and  its  approaches  was  taken  up  on  the  6th  of  April  and  prosecuted  to  completion  by  the 
10th  of  May. 

The  space  included  in  soundings  stretches  abreast  of  the  western  end  of  Dog  island,  and 
from  thence  westward  and  southward  past  the  eastern  end  of  St.  George's  island. 

The  Bast  Pass,  intervening  between  the  two  islands  mentioned,  was  closely  sounded  out, 
together  with  the  approaches  from  the  Gulf,  ranging  outside  about  six  miles.  Inside  the  work 
was  carried  quite  across  the  breadth  of  the  sound,  and  throughout  an  extent  of  about  seven 
miles  of  its  length  in  that  vicinity. 

The  shore-line  necessary  for  the  hydrographic  operations  was  famished  by  Assistant  George 
D.  Wise. 

Lieut.  Comg.  Duer  returns  the  following  as  a  summary  of  statistics  derived  from  the  journals 


and  sounding  books: 

Angles  determined .  1, 023 

Miles  run  in  sounding . 489 

Whole  number  of  soundings .  26,390 
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The  tides  were  obeeryed  while  the  work  was  in  progress  for  the  adjustment  of  soundings  on 
the  chart. 

A  shoal  lying  outside  of  the  west  breakers  pf  the  East  Pass,  and  near  the  eastern  point  of 
Si  Geoxge's  island,  was  determined  in  position  by  Lieut.  Gomg.  Buer.  The  particulars  in 
regard  to  it  have  been  communicated  to  the  department,  and  are  given  in  Appendix  No.  17. 

Tdlowing  in  geographical  order,  the  work  executed  earlier  in  the  season  by  the  party  in  the 
steamer  Vixen  will  be  next  noticed. 

Hydrography  (f  the  West  Pass^  SL  Georgt^s  sounds  Fla. — This  work  was  commenced  by  the 
party  of  Lieut.  Gomg.  Due?  on  the  2d  of  March,  and  was  completed  on  the  30th  of  that  month. 
It  comprises  the  soundings  of  the  approaches,  entrance,  and  channel  of  the  West  Pass  between 
Si  George’s  and  St  Vincent’s  islands  and  the  adjacent  part  of  St.  George’s  sound  up  to  the 
anehorage  off  Apalachiocda.  The  shoal  off  Cape  St  George,  usually  known  as  the  V^Gape 
Shoal,”  was  also  thoroughly  surveyed. 

At  the  approaches  the  soundings  were  carried  about  six  miles  into  the  Gulf.  The  following 
qmopsia  of  statistics  is  taken  from  the  general  report  made  at  the  close  of  the  season  by  Lieut 


Comg.  Duer: 

Angles  determined .  972 

Miles  mn  in  sounding .  610 

Whole  number  of  soundings . .  . .  26, 570 


Tidal  observations  were  made  by  the  hydrographic  party  at  five  stations  on  the  shores  of  St. 
George’s  and  St  Vincent’s  islands  in  the  immediate  vicinity  of  the  West  Pass. 

While  employed  in  the  soundings,  Lieut  Comg.  Duer  developed  a  new  channel  for  entering 
St  George’s  sound  between  the  two  islands  last  named,  and  promptly  furnished  sailing  direc- 
tioDs  therefor.  These  were  communicated  to  the  department  early  in  May,  together  with 
extracts  from  his  preliminary  report,  stating  the  character  of  the  Gape  Shoal”  and  of  another, 
with  only  nine  feet  water,  occurring  near  mid  channel,  and  just  inside  of  the  bar  of  the  West 
Pass.  The  least  water  found  in  the  channel  referred  to  was  seventeen  feet  The  details  in 
regard  to  it  and  the  shoals  are  stated  at  length  in  Appendix  Nos.  17  and  49. 

Mention  has  already  been  made  of  the  subsequent  labors  of  the  hydrographic  party  in  the 
nirvey  of  the  East  Pass. 

lie  hydrographic  sheets  of  both  these  passes  have  been  placed  in  the  office,  with  the  jour¬ 
nals  of  sonadings  and  angles,  and  records  of  the  tidal  observations  made  in  the  course  of  the 
work. 

<imvati(m8* — ^A  self-registering  gauge  has  been  established  at  Pensacola,  Fla.,  and 
left  b  charge  of  S.  Thayer  Abert,  esq.,  engineer  of  the  navy  yard,  who  has  kindly  undertaken 
to  fhmidi  tile  record  of  its  operations. 


SECTION  vm. 

MOBILB  BAY  TO  VEBIOLION  BAY,  INCLUDINa  THE  COAST  OP  MISSISSIPPI  AND  PABT  OF  LOUISIANA.— 

(Skitgk  H,  No.  22.) 

The  nsnal  number  of  parties  has  been  employed  in  this  section,  but  the  hydrographic  party  ^ 
^as  delayed  in  reaching  the  ground  of  work  by  the  exigencies  of  the  naval  service,  which 
prevented  the  assignment  of  officers  at  the  time  they  were  needed, 
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The  following  operations  have  been  executed  during  the  season: 

1.  Telegraphic  determination  of  the  differences  of  longitude  between  Mobile  and  New  Orieans; 
and  obseryations  at  the  last  named  city  for  latitude  and  the  magnetic  elements. 

2.  Triangulation  of  Lake  Pontchartrain,  and  connection  made  with  stations  in  New  Orleans. 

3.  Observations  at  the  Mississippi  delta  for  latitude  and  azimuth. 

4.  Measurement  of  a  preliminary  base,  and  triangulation  of  the  passes  of  the  Misssssippi  delta. 

5.  Becoimaissance  for  extending  the  triangulation  from  Odte  Blanche  bay,  La.,  westward  into 
Vermilion  bay. 

6.  Topography  of  the  district  between  Lake  Borgne  and  Lake  Ponchartraiu. 

7.  Hydrographic  reconnaissance  in  the  southwestern  part  of  Lake  Borgne. 

8.  Hydrography  of  part  of  Atchafalaya  bay,  Louisiana. 

9.  Deep  sea  soundings  in  the  Oulf  of  Mexico,  between  the  Mississippi  delta  and  Key  West. 
The  deep  soundings,  taken  by  Commander  Sands,  U.  S.  N.,  in  this  and  previous  seasons,  prove 

that  the  warm  water  of  the  Gulf,  at  least  of  the  part  between  Key  West  and  the  Belize,  and 
therefore  probably  of  the  whole,  is  underlaid  by  cold  water  at  no  very  great  depth.  These 
observations,  though  made  incidentally,  are  of  great  interest  to  scientific  men. 

The  remarks  made  in  my  report  of  last  year,  in  regard  to  the  progress  to  be  expeeted  in  this 
section,  and  the  wants  of  the  survey  there,  do  not  seem  to  require  additions  at  present,  as  they 
anticipated  correctly  the  condition  of  the  work. 

Offat-vforle. — ^The  following  drawings  of  this  section  have  been  continued;  prelirainaiy  chart 
(No.  26)  of  the  coast  of  Mississippi  and  Louisiana,  from  Mobile  bay  to  Lake  Pontchartrain,  -fvVm! 
and  Mississippi  sound,  (No.  92,)  from  Bound  island  to  Grand  island,  rrhrv  finished  map, 
(No.  93,)  of  Mississippi  sound  from  Grand  island  to  Lake  Pontchartrain,  indusive,  Tviwv  1^ 
been  commenced. 

Progress  has  been  made  in  the  engraving  of  coast  chart  No.  91,  from  Bon  Seoour  bey  to 

Bound  island;  coast  chart  No.  92,  fTfsTr)  Bound  island  to  Grand  island;  preliminary  chart 
No.  26,  j^^)Vir7,from  Mobile  bay  to  Lake  Pontchartrain ;  and  on  the  pdate  of  Biloxi  bay.  I^e  prelim¬ 
inary  charts  of  Mississippi  City  harbor,  St.  Louis  bay  and  Shiddsboro  harbor,  and  Grand  island 
.  pass,  have  been  engraved  upon  stone,  under  the  direction  of  the  Superintenctont  of  Public  Printing. 
Astronomical  observaiionsfor  tdegraphicdifference  of  longitvde  hettoeen  MebUs  md  JSkto  Orisana.— 
The  longitude  of  Mobile  having  been  satisfactorily  established  last  season,  by  the  use  the 
telegraph.  Assistant  George  W .  Dean  was  directed  to  organize  the  parties  neoesscury  fi>r  oosapleting 
the  chain  of  telegraphic  differences  of  longitude  from  Washington  to  New  Orleans. 

On  the  14th  of  December  the  astronomical  instruments  and  telegraph  apparatus  were  forwarded 
in  charge  of  his  aid,  Mr.  A.  T.  Mosman,  by  steamer  from  New  York  to  New  Orleaas. 

Sub- Assistant  Edward  Goodfellow,  with  Mr.  Julius  Eincheloe  as  ud,  was  assigned  to  the 
charge  of  the  party  at  New  Orleans,  Mr.  Dean  meanwhile  taking  charge  at  Mobile,  and  directing 
the  operations  at  both  stations. 

The  telegraph  lines  between  the  two  cities  were  kindly  placed  at  the  disposal  of  the  Coast 
Survey,  after  the  regular  business  hours,  (10  p.  m.,)  by  John  Kendall,  esq.,  general  superin¬ 
tendent  of  the  Magnetic  Telegraph  Company’s  lines  between  New  York  and  New  Orleans. 

The  numerous  small  rivers  west  of  Mobile,  subject  to  frequent  freshets  dnrkig  the  winter 
months,  and  the  swampy  character  of  the  country  ever  which  the  telegraph  Unes  to  New  Orleans 
are  of  necessity  located,  made  the  sueoesnful  accomplisbmeDt  oi  this  wosk  unusually  difficult. 

At  Mobile  fiv?  hundred  and  twenty-three  observations  were  taken  upon  eighty-four  stars. 
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for  Moeftoimiig  Ae  looal  tii^ie  «iui  for  ixistrumeotal  corrections.  For  the  determination  of  the 
tlmdl  mtefvilf  of  the  G.  S.  transit  Ko.  8,  sixtj^five  observations  were  made  upon  fifteen 
circumpolar  atars^  md  nearly  two  hundred  stars  were  observed  for  longitude  by  the  electro¬ 
magnetic  (Anmcan)  method,  in  oonneotion  with  the  station  at  New  Orleans. 

Sub-Aflaistaat  Ooodfellow  had  previonsly  determined  the  latitude  and  magnetic  elements  at 
the  BstrolMXiiieal  statioii  in  Mobile. 

33ie  Qsodiniateorological  d>d6rvatioDs  were  also  made  there  and  recorded  by  Mr.  Kincheloe. 

At  New  Orleans,  notwithstanding  the  precaution  taken  in  selecting  sites  for  the  granite 
piers  upon  which  the  astronomical  clock,  transit,  and  zenith  instrument  were  placed,  it  was 
8000  i^arent  that  tiie  clo^  rate  was  seriously  affected  by  the  passage  of  carriages  over  the 
unpared  streets  in  the  immediate  vicinity  of  the  station.  In  order  to  avoid  the  error  which 
would  he  occaskmed  by  such  disturbances,  its  rate  was  deduced  from  a  series  of  observations 
made  in  the  early  part  of  the  evening,  and  again  near  the  close,  the  rate  being  relied  on  only 
for  the  few  hoturs  during  which  the  clock  was  entirely  free  from  outside  vibration. 

Assistant  Dean  made  six  hundred  and  fifty  observations  upon  ninety  zenith  and  circiunpolar 
stars,  for  detenmning  the  local  time,  thread  intervals,  and  instrumental  corrections,  and  two 
hundred  aakd  tfty  stars  were  observed  by  the  electro-magnetic  method  for  difference  of  longitude 
as  referred  to  the  Mobile  station. 

In  the  course  of  the  season  one  hundred  observations  were  made  on  three  nights  for  the 
personal  equation  between  Messrs.  Dean  and  Goodfellow.  The  inequality  of  the  pivots  of  the 
transit  instruments  were  from  time  to  time  ascertained  by  series  of  careful  levelings. 

Hr.  Dean  makes  special  mention  in  his  report  of  the  facilities  which  were  extended  for  the 
work  at  New  Orleans  by  Colonel  Tanner,  local  superintendent  of  the  Mobile  telegraph  lines,  and 
by  Mr.  Trabue,  superintendent  of  the  National  lines. 

The  longitude  operations  were  closed  for  the  season  on  the  10th  of  April,  the  parties  being 
then  transferred  to  Section  II. 

IMude  ciiBervations  at  New  Orlea/ns. — During  the  progress  of  the  operations  last  detailed 
Sub-Assistant  Edward  Goodfellow  made  two  hundred  and  sixty-three  observations  upon  forty- 
four  sets  of  stars  for  the  latitude  of  the  astronomical  station  used  at  New  Orleans.  The  micro- 
meter  (Imsions  of  the  instrument  employed  (zenith  telescope,  C.  S.  No.  5)  were  determined  by 
three  ^uqi^ete  aeries  of  observations  upon  Polaris,  near  its  western  elongation.  The  divisions 
of  the  level  scale  were  measured  with  the  micrometer  in  the  usual  manner. 

In  these  duties  Sub^Assistant  Goodfellow  was  aided  by  Mr.  J.  Kincheloe. 

— ^At  intervals  of  the  period  occupied  by  Assistant  George  W.  Dean  in 
lofigitude  observations  sit  New  Orleans,  the  magnetic  elements  were  determined  by  him  in  the 
public  square  near  the  site  of  the  astronomical  station.  One  hundred  observations  were  made 
for  declination;  two  sets  of  experimeats  for  horizontal  intensity  ;  and  two  sets  for  moment  of 
inertia,  with  the  ma^ietic  declinometer,  0.  S.  No.  1.  The  dip  of  the  needle  was  ascertained 
from  two  series  of  observations  with  the  ten-inch  dip-circle,  C.  S.  No.  4. 

At  the  speoial  request  of  the  New  Orleans  Academy  of  Science,  Mr.  Dean  established  and 
mwksd  with  heavy  granite  posts,  which  were  furnished  by  that  institntien,  a  meridian  line 
oztending  firom  the  north  side  of  Canal  street  to  the  east  side  of  the  public  square  on  Basin 
street,  a  distcmse  of  three  hundred  and  forty -one  feet.  The  astronomical  observations  necessary 
mdetenmiang  the  line  were  made  with  the  forty ^six  inch  transit,  C.  S.  No.  6,  and  the  ends 
were  marked  by  needle-di^  holes  in  copper  bolts  inserted  in  the  tops  of  the  granite  posts. 
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Ab  this  line  was  carefollj  marked  it  may  be  of  mnch  serrice  to  local  engineera  a&d  Barreyon. 

At  New  Orleans  the  nsual  meteorological  journal  was  kept,  in  whieh  two  himdred  and  ninety 
observations  of  the  barometer  and  thermometers  were  recorded  by  Mr.  A.  T.  Mosman. 

The  subsequent  occupation  of  the  parties  has  been  described  under  Sections  I  and  11. 

A  duplicate  of  the  record  of  magnetic  observations  made  at  New  Orleans  was  completed  eariy 
in  the  summer  by  Assistant  Dean,  and  forwarded  to  the  office.  Sub-Assistant  OoodMloiw  has 
furnished  in  duplicate  the  records  of  similar  observations  at  Mobile,  and  those  of  the  latitude 
observations  made  at  New  Orleans,  together  with  his  computation  of  the  result,  and  a  list  of 
the  places  of  stars  used  in  the  determination. 

Triangvlation  of  Lake  Ponfchartrain  and  the  viemily  <f  Neeo  Orleans. — Sub-Asnstaat  Stephen 
Harris  has  executed  the  work  necessary  to  complete  the  main  series  of  triangles  firmn  Bigdet 
light  to  New  Orleans,  determining,  at  the  same  time,  additional  points  lor  the  topographical 
survey,  and  has  extended  the  triangulation  so  as  to  include  the  longitude  station  and  a  number 
of  prominent  points  in  the  city  of  New  Orleans,  and  to  famish  a  base  for  the  ocmtinuation  of 
the  work  down  the  Mississippi  river,  (Sketch  No.  22.) 

The  destruction  by  fire  of  the  station  at  the  lake  end  of  the  Pontchartrain  railread,  befcnre 
the  angles  from  Little  Woods  and  the  Marine  Hospital  could  be  observed  upon  it,  still  leaves 
the  series  with  but  two  angles  measured  in  several  triangles.  The  station  was  located  on  tiie 
roof  of  a  house,  in  the  burning  of  which  all  marks  of  reference  were  destroyed. 

Sub-Assistant  Harris  was  aided  in  the  field-work  by  Mr.  R.  E.  Halter  and  Mr.  Henry  W. 
Bache.  The  computations  were  made  by  Mr.  Halter,  who  also  observed  some  of  the  angles. 

The  instruments  used  in  the  observations  were  the  ten-inch  repeating  theodolite.  No.  79, 
and  the  six-inch  repeating  theodolite.  No.  84. 

The  following  return  of  statistics  is  made  in  the  season’s  report : 


Number  of  stations  occupied .  12 

Number  of  stations  determined .  24 

Number  of  angles  measured .  102 

Number  of  observations,  sets  of  six  repetitions .  486 

Area  of  the  triangulation  in  square  miles .  158 


The  party  took  the  field  about  the  first  of  December,  and  closed  about  the  banning  of  June. 

Mr.  Harris  soon  after  proceeded  to  Section  I,  under  which  head  his  operations  on  the  Penob¬ 
scot  have  been  already  mentioned. 

The  schooner  Twilight  was  used  by  the  party  for  transportation. 

The  new  light-house  on  St.  Joseph’s  island,  in  Lake  Borgne,  was  determined  in  position, 
and  the  angle  at  Cat  Island  station,  between  Ship  Island  light  and  Ohandeleur  li^t,  was 
measured  to  strengthen  the  determination  of  the  latter.  These  observations  were  made  at 
night  upon  the  dioptric  lights,  which  showed  to  great  advantage. 

The  party  also  visited  and  secured  the  stations  on  Ohandeleur  sound,  which  will  be  required 
for  the  continuation  of  the  work  in  that  locality. 

Laiitvde,  azimuth,  and  time  cibeervatume  at  the  Missiesippi  ddta,  La, — ^The  station  sooted  last 
year  by  Assistant  P.  H.  Qerdes  was  properly  prepared  for  asttonomical  work  early  in  the 
season,  Sub-Assistant  J.  G.  Oltmanns  having  been  detailed  to  make  the  requisite  observations. 

The  station  is  the  foundation  of  the  old  light-house  at  the  head  of  the  Passes,  whieh  has  been 
ceded  to  the  Coast  Survey  by  Mr.  John  King,  of  New  Orleans.  Its  location  is  at  the  point 
between  the  South  and  Southwest  Passes,  a  short  distance  below  the  southern  end  of  the  pre- 
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luBioary  base,  a  desoriptioa  of  wJiich  wiQ  be  given  elsewhere.  The  foundation  referred  to 
c(Hiei6ts,  imdeiground,  of  a  solid  eirole  of  brick  masonry,  which  rises  four  feet  above  the  ffluface 
at  an  angle  of  forty-five  degrees.  Its  diameter  at  the  base  is  twenty -four  feet,  and  eighteen 
feet  at  the  top.  The  masonry  itself  is  said  to  rest  upon  several  rows  of  piles.  An  iron  bolt 
inserted  near  the  centre  of  the  structure  designates  ihe  station,  over  which  a  brick  pillar,  two 
feet  sqnare  by  two  and  a  half  feet  in  height,  was  built  as  a  stand  for  the  transit  and  zenith 
telescope.  The  instruments  were  protected  by  a  simple  structure  of  wood. 

‘‘On  the  24th  of  December  the  0.  S.  transit  No.  6  (by  Wlirdemann)  was  monnted  and 
adjusted  to  the  meridian  by  Sub-Ajssistant  Oltmanns.  During  the  seven  successive  nights  fol¬ 
lowing  seventy-two  transits  of  stars  were  observed  for  local  time  and  chronometer  rate.  The 
zenitb  telescope  (Wiirdemann)  0.  S.  No.  9  was  then  set  up,  and  observations  were  made  for 
latitnde  until  the  25th  of  January.  For  these  twenty-nine  pairs  of  stars  were  used,  selected 
from  the  B.  A.  catalogue.  The  number  of  observations  on  all  amounted  to  one  hundred  and 
sixty.  For  determining  Uie  value  of  the  micrometer  three  sets  of  observations  were  made  on 
Polaris  at  its  western  eloi^ation.’  ’ 

“After  the  first  of  February  the  rate  and  error  of  the  chronometer  (Hatton^  sidereal,  220) 
were  verified  and  the  twelve-inch  Gambey  theodolite  (0.  S.  No.  16)  mounted  and  used  for  the 
measorement  of  an  azimuth.  The  angle  obtmned  between  Polaris,  at  western  elongation,  and 
the  elongation  mark  (about  two  miles  and  a  half  distant,  on  the  eastern  border  of  the  river) 
was  transferred  to  one  of  the  primary  stations  of  the  triangulation.  Eight  different  azimuths 
were  observed,  and  all  coincide  very  well  among  themselves.'' 

“In  the  early  part  of  February  a  number  of  transit  observations  were  made  for  local  time. 
On  the  29th  of  January,  and  on  the  3d  and  8th  of  the  succeeding  month,  telegraphic  signals 
were  exchanged  with  the  party  in  charge  of  Assistant  G.  W.  Dean  at  the  magnetic  observatory 
in  New  Orleans,  giving  an  approximate  longitude  for  the  station  at  the  delta." 

Assistant  Oerdes  has  forwarded  to  the  office  the  original  notes  of  the  astronomicsd  observa¬ 
tions,  with  the  observer’s  computation  of  latitude,  and  lists  of  the  places  of  stars  used  for  transits 
and  in  the  exchange  of  telegraph  signals. 

The  next  duty  performed  by  the  party  in  this  section  was  the  measurement  of  a  preliminary 
base. 

TrSimmry  hose  at  the  Mimasippi  ddta, — ^The  site  for  this  base  was  selected  in  the  spring  of 
1867  by  Assistant  F.  H.  Gerdes,  and  the  reconnaissance  of  the  vicinity,  prelkninary  chaining, 
and  topographical  survey,  were  made  at  the  same  time.  The  line  runs  along  the  eastern  bank 
of  the  MissiBsippi  firom  a  point  just  above  the  junction  of  tjie  passes,  (sketch  No.  22,)  at  the 
distance  of  from  twenty  to  fifty  metres  from  the  water  margin  in  summer.  It  is  about  four 
nules  in  length,  and  its  direction  is  northward  and  westward  from  the  lower  terminus  abreast 
of  the  old  light-house,  which  has  been  established  as  the  astronomical  station. 

The  land  is  low  and  level,  and  in  periods  of  freshet  or  during  high  tides  is  subject  to  over¬ 
flow.  In  smnjner  and  fall  it  is  represented  as  being  very  dry  and  firm,  but  in  the  winter  and 
spring,  partioularly  after  heavy  rains,  the  surfoce  becomes  soft  and  sticky.  At  the  distance  of 
e  few  hundred  yards  firom  the  south  end  of  the  line  the  ground  assumes  a  marshy  character. 
The  site  raiiges  along  a  very  narrow  strip  of  land  which  divides  the  main  bed  of  the  Mississippi 
from  Bay  Bondo,  a  navigable  sheet  of  water  between  Bird  island  and  the  Pass  i  Loutre  marshes. 

Assistant  Gerdes  reports  that  “during  the  summer  of  1857  the  bay  shore  had  been  wash- 
ing  slightljr,  and  for  that  reason  the  site  was  altered  in  the  fall  by  shifting  the  northern  terminus 
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about  iwmty  feet  immrdB  tile  river.  The  intemiediate  point  mu*  Cubitt’e  houae  remind 
88  befepe,  the  eonthem  end  oi  the  line  was  time  bronght  about  sis  or  eeuen  feetinitiier  from 
the  margin  of  the  water.” 

“After  Ibe  line  had  been  accurately  staked  out  the  measurement  was  oonmaencad  (m  the  2l8t 
of  November,  tiie  bars  provided  with  contact  slides,  and  the  improved  treetle  designed  by 
Assistant  J.  E.  Hilgard  being  used  in  the  operation.” 

Assistant  Gerdes  continues:  “I  oommenoed  at  the  station  ChAiU^$,  about  three-quarters  of  a 
mile  above  tiie  sooth  'mid,  and  followed  up  to  the  northern  tenadniis.  This  was  done  from 
necessity,  as  it  could  not  be  determined  how  far  down  the  southern  extremity  of  the  line  sbenld 
fall,  so  as  to  be  visiUe  from  Bobinson’s  Point.  The  erectkm  of  a  tripod  was  attempted,  but  no 
boat  with  the  required  hmiber  oould  pass  through  the  canal,  and  the  opan^ns  on  the  southern 
portion  of  tlm  base  were  in  consequence  deferred  for  that  time.” 

“The  measursmeut  of  the  line  from  Oubitt' a  signal  to  the  nm^h  end  was  completed  on  the 
let  of  Deoentber,  seven  days  being  oemipied  in  the  determination  with  the  bars.  Two  days 
intervening  between  the  dates  mentioned  were  employed  in  clearing  the  site  reeds  and  cut¬ 
ting  out  drift  logs.” 

“The  apparatus  was  tiunsferred  to  the  southern  portion  and  the  measurement  resumed «t 
Gubitt’s  on  the  7th  of  December.  In  consequence  of  a  dense  fog,  the  operatkm  was  suspended 
temporarily,  but  was  recommenced  and  completed  on  the  following  day.” 

Assistant  Gerdes  found  the  aggregate  length  of  the  two  liiiee  to  be  d918.S3  metres,  sad  the 
separate  lengths  of  the  north  and  south  parts  corrected  for  temperature  4988.5258  metres  and 
920. 1624  metres  rei!q>ectively,  giving  for  the  total  reduced  length  5918.89  metres. 

“Prom  Cubitt’s  to  the  northern  end  the  ground  was  found  generally  firm,  and  with  stability 
BuflScient  to  insure  accuracy  in  setting  the  trestles.  At  one  or  two  places  the  soil  appeared 
slightly  tremulous  and  rather  wet,  and  greater  despatch  was  used  in  pckssing  over  them.” 

“The  elevating  and  depressing  slides  on  the  trestles,  which  at  my  suggestion  had  been  fitted 
with  metallic  friction  roUers,  gave  great  satisfaction  in  working.” 

While  the  measurement  was  in  progress  the  party  of  Mr.  Gerdes  erected  tripods  ranging 
over  thijrty  feet  in  height  at  Bcfoinson’s  Point,  at  the  head  of  the  Southeast  Pass,  and  at  the 
south  terminus  of  the  base.  The  ground  in  the  vicinity  of  the  lower  part  of  the  line  is  level  ^ 
and  solid. 

“Mr.  R.  B.  Halter  made  the  alignments  necessary  in  the  measurement  with  the  C.  S. 
theodolite  No.  87.  T^ie  posts  nsed  in  marking  were  inserted  deep  in  the  soil,  the  exact  points 
on  them  being  defined  by  cross  lines  cut  on  the  heads  of  copper  nails.” 

Mr.  C.  H.  Boyd  was  attached  as  aid  to  the  party  of  Assistant  Gerdes. 

After  completing  operations  connected  with  the  preliminary  base,  the  triangulation  the 
delta  was  resumed  from  the  former  limits.  Special  reference  will  be  made  to  that  work 
hereafter. 

A  duplicate  of  the  record  kept  during  the  measurement  of  the  base,  and  the  field  computa¬ 
tion  deduced  therefrom,  have  been  filed  in  the  office  with  other  data  of  the  same  kind. 

Tria/ngvSatim  t^e  Jlftsaissippi  ddta,  La. — ^Prom  the  site  of  the  base  Hne  at  the  junction  of 
the  passes,  a  description  of  which  has  just  been  given.  Assistant  Gerdes  continued  the  triangu¬ 
lation  of  the  delta  on  the  plan  laid  out  last  year.  It  now  embraces  the  Southeast  Pass  and 
the  South  Pass,  (Sketch  No.  22,)  and  includes  also  a  considerable  part  of  the  district  traversed 
by  the  Southwest  Pass.  Some  of  the  stations  of  the  previous  season  were  re-occnpied.  The 


.yi 


a 


I'?-] 
c  i. 


■ir  1 


r 

•'L 

Cv'.' 

-Jiri 


j  ‘  - 

.‘S:.  I 

t'. 


ti. 


f 

K 


Digitized  by 


Mheme,  aswoiked«aiv  diriifea  tli«  whole  of  the  area  the  delta  into  triaogleeof  tiie  second 
and  tiiiid  order,  and  good  advanee  has  been  made  in  the  detoraunation  of  the  signals  already 
erected,  considering  the  high  stage  water  in  the  riTer  while  the  party  was  emplo3red.  there, 
(the  highest  known  within  a  period  of  twenty  years.)  Early  and  frequently  recurring  fogs  also 
retarded  the  progfess  of  the  triang^tion. 

"Ail  the  marriMB  were  iirandated,  and  if  sometimes  relieved  it  was  only  for  a  few  hours 
daring  the  spring  ebb  tides.  Ihe  ground  comeqneatly  had  becmne  too  unstable  for  the  use  of 
the  tdpods  and  scaffolds,  and  tiie  time  and  care  required  in  mahing  observations  were  thus 
doslded.” 

“At  the  principal  stations  tripods  of  from  thirty  to  thirty-five  feet  in  height  were  erected. 
These  were  foraubed  wtih  seaffalds  built  entirely  free  from  the  structures.  The  other  lotions 
eonnst  of  tall  signal  pdes  inserted  into  smrew  piles  and  braced  by  wires.” 

“A  sweeping  northern  storm  on  the  23d  of  December  prostrated  all  the  signals  which  had 
heea  pit  ap;  aad  most  of  those  restored  were  agmn  blown  down  in  a  hurrimme  on  the  15th  of 
hmij.” 

The  schooner  Qerdes,  naed  by  the  party  for  transportation,  was  driven  adiore  by  the  last 
nntioned  storm,  but  was  finally  got  off.with  the  loss  of  an  anchor  and  cable,  whioh  had  got 
foil  m  the  grounded  logs  of  the  river. 

The  position  of  the  base,  bring  midway  in  the  scheme  of  triangles  as  it  ascends  upwards 
fitHD  ^  passes,  is  very  favorable  for  seouriug  the  greatest  accuracy  in  the  work.  Beyond  the 
site  of  the  base  the  reconnaissance  is  made  and  signals  erected  for  completing  the  triangnlation 
upwards  to  Fort  St.  Philip. 

The  tiatistica  of  the  work,  as  far  as  executed,  are  as  follows: 


Stations  established . . . .  36 

Stations  occupied . . . .  13 

Secondary  triangles  determined . - .  16 

TMtiary  triangles  determined ....  •  •  -  . . - .  19 

Series  of  observations . . . .  •  800 


The  astronomical  station  was  connected  with  the  triangnlation. 

Assistant  Qerdes  remarks,  in  refercfnee  to  the  general  character  of  the  tract  over  whioh  his 
work  extends  and  the  pecnlisir  circumstances  under  which  it  was  prosecuted;  ^'The  soil 
coiuRBts  of  soft  clay  and  mud,  overgrown  sparingly  with  tall  reeds,  but,  under  ordinary  circum- 
itukces  and  ri  a  low  stage  of  the  river,  i^ts  may  be  found  close  to  the  shores  tirai  will  afford 
■tiadmess  rafteient  for  observing.  In  the  present  season,  however,  between  December  and 
May,  the  whole  of  the  delta  has  been  inundated,  aad  under  some  of  the  tripods  wMch  had 
hesB  previoisly  weeted  1  found  several  feet  of  water.  No  spot  was  left  dry,  and  frequently 
planb  were  required  to  prevent  us  from  sinking  beyond  the  reach  of  recovery.  The  tripods 
were,  therefore,  of  necessity  inserted  deep  and  based  on  broad  foundations  of  bocurds,  their 
^8  being  diseoimected  by  deep  ditches  from  those  of  the  scaffolds.” 

“Inthesnramer  and  fall,  however,  the  ground  is  quite  hard,  and  observations  with  light 
’’rinuienta  may  be  made  with  safety,  provided  that  the  scaffirids  are  kept  detached  from  the 
wta  of  the  tripods.” 

“The  only  staiiem  which  admitted  of  observations  from  the  greund  were  Bird  island,  the 
astronomical  station  at  the  old  light-house,  and  a  few  of  the  mud  banks  at  the  mouths  of  the 
passes.  These  mud  islands  seem  to  be  imbedded  in  large  fields  of  sriter  mud,  sad  the 
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idea  that  tiiey  «ae  movable  guns  strength  from  tiie  fact  that  when  h^es  are  dog  in  them 
streams  of  soft  mnd  will  sometimes  spont  np  for  several  feet.  At  any  rate,  the  mnd  isboids 
appear  snddenly,  remain  sometimes  for  jecurs,  but  occasionally  disappear  entirdy  in  a  very 
short  time.”  ****##*»* 

"Springs  of  strongly  salt  water  exist  amongst  the  grassy  islands,  snrronnded  entirely  by  the 
fresh  water  of  the  river.  Near  the  Northeast  Pass  light-house  the  salt  water  rises  visibly 
at  one  place  from  a  depth  so  great  that  all  my  efforts  to  ascertain  it  failed.” 

The  occupation  of  the  party  of  Assistant  Qerdes  in  another  locality  has  been  described 
under  the  head  of  Section  Til.  Mention  will  be  made  of  its  farther  operations  on  Uie  eoast 
west  of  the  Mississippi. 

The  records  of  horizontal  angles  measured  at  the  delta,  accompanied  by  the  usual  abstract, 
the  resulting  computation  for  the  length  of  trian^e  sides,  and  descriptions  <ff  the  signals 
erected  there,  have  been  furnished  to  the  office. 

Tricmgukiium  cf  06te  Blanche  bay,  La. — ^In  the  month  of  February  Assistant  Gerdes,  who 
had  been  engaged  at  the  delta  of  the  Mississippi,  as  already  related,  detached  Sub-Assistant 
J.  G.  Oltmums,  in  charge  of  the  schooner  Gerdes,  to  continue  the  triangulation  of  the  eastern 
part  of  Gdte  Blanche  bay,  northward  and  westward,  and,  if  practicable,  after  a  reconnussance, 
to  push  it  to  a  connection  with  stations  (Sketch  No.  22)  on  the  shores  of  West  C6te  Blanche 
bay  and  Marsh  island.  Amongst  the  duties  assigned  by  my  instructions  was  the  co-operation 
with,  and  furnishing  such  data  by  the  determination  of  new  signals,  and  pointing  out  those 
previously  established,  as  would  facilitate  the  operations  of  the  hydr<^aphic  party  in  Atcba- 
falaya  bay.  On  examination  it  proved  that  nearly  all  the  signals  of  the  two  previous  seasons 
were  lost.  The  hydrographic  party  of  Commander  Sands,  having  arrived  some  time  before  in 
the  steamer  Walker,  had  re-established  some  signals  for  immediate  use  in  making  soundings. 
These  were  verified  in  position  by  the  observations  of  Mr.  Oltmanns,  who  also  redetermined 
such  others  as  were  deemed  essential  for  the  work. 

"Mr.  Oltmanns  then  proceeded  to  the  eastern  part  of  Gdte  Blanche  bay,  but,  owing  to  the 
low  stage  of  water,  the  schooner  could  not  pass  Point  au  GhevreuiL  The  boats  were  therefore 
resorted  to,  and  all  the  stations  erected  last  year  on  the  shore  of  that  bay  were  revisited. 
Some  of  the  signal  points  could  not  be  found,  and  almost  every  one  required  a  long  search. 
This  difficulty  was  chiefly  caused  by  the  entire  sameness  of  the  coast,  and  by  the  high  grass 
and  reeds  which  obstruct  the  vision  beyond  very  short  distances.  Some  of  the  stations  were 
re-established  by  triangulatioD,  and  others  could  be  found  only  by  means  of  angular  measure¬ 
ments.  Fifty  series  of  observations  were  made  at  two  stations,  four  others  being  also  estab¬ 
lished  for  continuing  the  work  hereafter.” 

A  reconnussance  in  boats  was  pushed  quite  through  to  the  western  side  of  the  bay  with  a 
view  to  develop  the  nature  and  requirements  of  the  triangulation  which  was  to  cover  it.  "The 
investigations  made  prove  that  the  triangulation  and  topography  may  proceed  readily  and 
simultaneously  without  material  difficulties,  but  that  the  water  is  too  shallow  for  any  but  vessels 
of  very  light  draught.” 

Two  of  the  stations  selected  on  tiie  north  shore  of  Gdte  Blanche  bay  (West)  are  upwards  of 
a  hundred  feet  in  height.  One  of  these  commands  a  view  of  the  whole  adjacent  coast,  and  the 
practicability  ,  of  its  . connection  with  the  station  Belle  Isle,  in  Atchfffalaya  bay,  is  regarded  as 
probable. 

In  his  report  Mr,  Oltmanns  remarks  on  the  changes  of  the  coast  in  tiiis  vicinity  occasioned 
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bj  almet  every  gale.  He  i^Ates  that  lu^ge  parte  of  the  coast  which,  two  years  ago,  were 
familiar  in  outline  can  now  be  scarcely  recognized.  Bemarkable  changes  were  noticed  on  the 
outside  reef,  and,  amongst  other  instances,  he  reports  that  the  station  Centre  Signal,''  which 
was  occupied  by  the  party  in  1856,  frcnn  the  surface  of  the  ground  has  at  present  a  depth  of 
eight  feet  water  over  it.  At  other  places,  formerly  extensive  shoals,  he  found  even  greater 
depths,  and  also  very  perceptible  alterations  in  the  outline  of  the  marshes  and  swamps. 
“Point  au  Chevreuil  has  lost,  during  the  last  ten  months,  about  thirty  feet  on  all  sides  exposed 
to  the  water,  and  in  a  few  years  it  will  probably  be  entirely  washed  away." 

Sub-Assistant  Oltmanns  rejoined  the  vessel  at  Atchafalaya  bay  early  in  April,  and  proceeding 
to  Section  VII  was  subsequently  engaged  in  work  at  Pensacola,  as  already  stated. 

Topo^apky  </ Lake  Borgne  cmd  Lake  PcnUchartrain,  La. — In  continuation  of  the  survey  of  the 
shore  of  Lake  Borgne,  Sub-Assistant  Wyllys  S.  Gilbert  resumed  work  in  the  field  on  the  9th  of 
December,  and  completed  the  details  of  topography  in  the  vicinity  of  Proctor's  Point,  which 
remained  nnfinished  at  the  close  of  last  season.  A  plane-table  sheet  was  then  projected,  to 
embrace  the  district  around  Lake  St.  Catharine,  (Sketch  No.  22,)  between  the  shores  of  Lake 
Borgne  and  Lake  Pontchartrain,  and  extending  beyond  the  Eigolets  on  one  side,  and  as  far  as 
Chef  Menteur,  in  the  direction  towards  New  Orleans,  on  the  other. 

The  sheet  includes  the  shores  of  West  Pearl  river  and  its  branches,  the  Rigolets,  a  complete 
outline  of  the  shores  of  Lake  St.  Catharine,  and  numerous  intricate  bayous  connecting  it  with 
the  passage  last  mentioned  and  with  Lake  Borgne,  the  adjacent  shore  of  Lake  Pontchartrain, 
the  entire  eastern  shore-line  of  Chef  Menteur,  and  its  western  shore  above  and  below  Port 
Wood.  Within  the  projected  limits  only  a  small  portion  of  the  topography  of  that  vicinity  yet 
remains  to  be  executed. 

The  operations  of  Mr.  Gilbert  were  retarded  by  the  general  inclemency  of  the  season  in  this 
section,  and  by  consequent  sickness  in  his  party. 

“The  general  character  of  the  tract  surveyed  is  marsh,  intersected  with  numerous  bayous 
connecting  nearly  as  many  lagoons  with  the  lakes.  The  banks  of  the  bayous  which  connect 
Lake  St  Catharine  with  Lake  Borgne  are  quite  firm  and  covered  with  bushes  from  five  to  eight 
feet  high,  while  the  shores  of  those  which  waste  themselves  in  the  marsh  are  very  soft,  and 
overgrown  with  cane  varying  in  height  from  five  to  fifteen  feet." 

At  the  close  of  the  season  allotted  for  work  (April  17)  the  schooner  G.  M.  Bache,  which  had 
been  used  for  the  transportation  of  instruments  and  equipments,  was  laid  up  at  Madisonville. 

Mr.  E.E.  Evans  aided  Sub-Assistant  Gilbert  in  the  topography.  The  following  is  a  synopsis 
of  the  plane-table  statistics  of  this  season : 


Shore-line  surveyed .  220  miles. 

Area  of  sheet,  (in  square  miles) . .  66 


The  summer  occupation  of  Mr.  Gilbert  has  been  mentioned  under  the  head  of  Section  I. 

Sydrogro^io  reconncUsmnce  in  Lake  Borgne^  La. — In  March  a  hydrographic  examination  was 
nwde  at  the  western  end  of  Lake  Borgne  by  the  party  of  Commander  B.  P.  Sands,  U.  S.  N., 
Assistant  in  the  Coast  Survey.  The  space  sounded  is  in  the  immediate  vicinity  of  Bayou 
®®pre,  and  along  the  southern  shore  of  the  lake  west  of  a  line  joining  Alligator  Point  and 
Proctor's  Point. 

This  recoimaissance  was  made  by  request,  during  an  interval  unfavorable  for  the  general 
operations  of  the  party  in  this  section. 

14  • 
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‘  ^  The  soundings  show  only  five  feet  at  the  mouth  of  the  bayou,  the  depth  increaeing  to 
seven  feet  and  more  towards  the  deeper  part  of  the  lake.^^ 

The  statistics  are  thus  given  in  the  summary  report  of  Commander  Sands: 


Number  of  angles .  45 

Miles  run  in  sounding  •  . . — .  37J 

Number  of  soundings . * .  2, 162 


The  previous  and  subsequent  occupations  of  the  party  will  be  now  detailed. 

Hydrography  of  Atchafalaya  bay.  La. — ^The  surveying  steamer  Walker  was  fitted  out  for  this 
work  at  the  opening  of  the  season  by  Commander  Sands,  but  oflScers  not  being  then  available 
for  assignment  to  duty,  he  was  unable  to  leave  the  Delaware  until  the  4th  of  January.  A 
slight  accident  to  the  engine  delayed  the  vessel  a  few  days  at  Key  West,  and  a  leak  starting 
while  at  Pensacola  occasioned  a  further  detention  in  that  harbor  for  repairs.  The  party  reached 
the  working  ground,  in  Atchafalaya  bay,  on  the  6th  of  February.  Between  many  intervals  of 
unfavorable  weather  the  hydrography  was  vigorously  pushed  so  as  to  embrace  the  whole  of  the 
eastern  part  of  the  bay  and  the  entrance  lying  east  of  the  meridian  of  Point  au  Chevreuil. 
The  limit  of  soundings  at  the  entrance  passes  westward  from  a  point  several  miles  south  of 
Point  au  Per  light-house.  Topographical  points  and  other  data  requisite  for  the  hydrographic 
operations  were  furnished  by  Sub-Assistant  J.  G.  Oltmanns. 

This  work  was  closed  on  the  3d  of  May.  The  labors  of  the  party  are  shown  in  the  following 
summary  of  statistics,  and  the  limits  of  the  hydrography  on  Sketch  No.  22. 


Number  of  angles  determined .  1,840 

Miles  run  in  sounding .  1,117 

Number  of  soundings . 75,961 


The  preliminary  examination  for  purposes  of  commerce  and  navigation  indicates  that  a  study 
of  the  question  of  improvement  at  the  entrance  of  this  bay  might  have  important  results. 
This,  however,  is  not  the  province  of  the  Coast  Survey. 

On  leaving  Atchafalaya  bay  Conunander  Sands  extended  a  line  of  soundings  from  the 
entrance  forty  miles  southward  into  the  Gulf  of  Mexico,  and  thence  carried  it  eastward  along 
the  coast  of  Louisiana  to  the  delta  of  the  Mississippi.  Three  hundred  and  eight  casts  of  the 
lead  were  made  in  the  run  of  a  hundred  and  seventy-three  miles. 

Deep-sea  soundings. — ^From  the  Southwest  pass  of  the  Mississippi,  Commander  Sands,  in  the 
steamer  Walker,  carried  a  line  for  depths  and  temperatures  across  the  Gulf  in  the  direction  of 
the  Tortugas.  The  greatest  depth  found  on  the  line  (1,710  fathoms)  was  in  a  position  nearly 
south  of  one  in  which  a  deep  cast  (1,511  fathoms)  was  made  in  the  previous  year.  At  the 
next  station  eastward  2,100  fathoms  of  line  were  payed  out  without  indicating  bottom.  This 
was  in  a  position  north  of  the  passage  between  the  western  end  of  Cuba  and  Yucatan. 

The  temperatures  were  observed  at  the  surface  at  50  and  100  fathoms,  and  at  the  bottom,  in 
twenty-two  different  positions,  the  lowest  (34  degrees)  being  obtained  at  a  depth  of  896 
fathoms,  about  a  hundred  and  twenty  miles  from  the  Delta.  The  surface  temperature  in  the 
same  position  was  77  degrees. 

Allusion  has  already  been  made,  under  Section  VI,  to  the  continuation  of  this  line  of  sound¬ 
ings  eastward  of  the  Tortugas. 

The  steamer  Walker  arrived  at  Philadelphia  early  in  June.  Arrangements  are  now  making 
for  her  return  with  the  hydrographic  party  to  this  section,  in  charge  of  Lieut.  Comg.  T.  B. 
Huger,  U.  S.  N.,  Commander  Sands  having  been  detached  from  the  Survey  at  the  end  of 


Digitized  by 


THE  ITNITED  STATES  COAST  SUE7ET. 


107 


September.  All  the  outstanding  records,  journals,  and  the  charts  of  the  present  season 
connected  with  the  work  of  that  officer,  have  been  received  at  the  office. 

In  the  withdrawal  of  Commander  Sands  the  Survey  has  lost  one  of  the  most  experienced 
officers  who  have  as  yet  co-operated  in  it.  The  inclination  that  led  him,  at  an  early  period,  to 
take  part  in  the  field-work,  was  probably  the  basis  of  that  devotion  shown,  as  an  officer  of  the 
navy,  in  his  later  association  with  its  hydrographic  operations. 

As  a  hydrographer,  and  generally  engaged  in  a  remote  section  of  the  coast,  his  energy  was 
always  equal  to  the  obstacles  which  naturally  interposed  in  its  execution.  He  never  lost  any 
opportunity  of  adding  to  the  general  stock  of  information  in  passing  from  one  section  of  the 
Survey  to  another,  by  observations  of  depths,  currents,  temperatures,  and  the  like,  and  he 
never  returned  from  a  season^  s  work  without  a  rich  harvest  of  results,  as  well  incidental  as 
those  of  routine. 


SECTION  IX. 

FROM  VERMILION  BAY  TO  THE  BOUNDAEY,  INCLUDING  PABT  OP  THE  COAST  OP  LOUISIANA  AND  THE 

COAST  OP  TEXAS.— (Sketch  I,  No.  24.) 

The  progress  of  the  land  work  in  this  section  has  been  what  I  had  anticipated  in  my  last 
report;  but  the  obstacles  which  I  then  stated  would  probably  delay  the  hydrography  have 
occuned  in  even  a  worse  form  than  I  had  foreseen,  for  it  was  not  possible  to  replace  the 
hydrographic  chief  who  had  been  detached  by  the  Navy  Department  from  the  Coast  Survey. 
I  endeavored  to  remedy  this  by  assigning  a  steam  vessel  to  the  service  in  Sections  VII  and  IX, 
but  the  vessel  being  overtaken  by  a  storm  and  injured,  her  services  in  Section  IX  were  hardly 
more  than  nominal.  I  shall  probably  be  compelled  to  give  another  trial  to  the  same  plan  of 
working,  but  shall  do  so  with  reluctance. 

The  work  of  the  season  has  included  a  plane-table  reconnaissance  for  the  triangulation  of  the 
coast  of  Texas  between  Matagorda  and  Corpus  Christi  bays,  the  topography  of  the  shores  of 
Lavaca  bay,  and  the  hydrography  of  the  Brazos  river,  from  its  mouth  to  Velasco. 

Office-umh — map  of  the  entrance  to  Matagorda  bay,  has  been  drawn,  and  two 

finished  maps  of  the  coast  of  Texas,  (Nos.  105  and  106,)  extending  from  east  of  Galveston  bay 
to  Oyster  bay,  are  in  progress. 

The  engraving  of  preliminary  chart  No.  31,  froiE  Galveston  to  Matagorda  bay,  has 

been  completed.  The  chart  of  the  entrance  to  Matagorda  bay  has  been  engraved  npon  stone 
mider  the  direction  of  the  Superintendent  of  Public  Printing. 

Seconmis9anoe  between  Matagorda  and  Corpus  Christi  hay 8^  Tex, — ^In  order  to  develop  fnlly 
the  requirements  and  resources  for  the  triangulation  and  topography  of  the  coast  of  Texas, 
between  Matagorda  entrance  and  Aransas  Pass,  a  complete  reconnaissance  has  been  made  of 
the  shores  of  Espiritu  Santo,  San  Antonio,  and  Aransas  bays,  and  of  Matagorda  and  St.  Joseph's 
islands,  which  separate  them  from  the  waters  of  the  Gulf  of  Mexico.  This  duty  was  executed 
by  the  party  of  Assistant  S.  A.  Gilbert,  and  the  results,  in  advance  of  the  finished  survey,  have 
added  much  to  our  esseutial  knowledge  of  that  region  for  the  purposes  in  view.  The  shore 
line  and  other  principal  features,  as  hitherto  represented,  have  been  found  to  differ  rather  more 
widely  from  nature  in  this  part  of  the  section  than  on  any  other  part  of  the  coast  which  has 
yet  been  included  in  the  detailed  survey. 

Assistant  Gilbert  took  the  field  on  the  let  of  March,  commencing  at  the  south  side  of 
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Matagorda  entranoe.  In  the  progress  of  his  operations  southward  and  westward  he  sheeted 
sites  suitable  for  stations  in  the  triangulation,  (see  Sketch  No.  24,)  and  has  famished  a  scheme 
for  its  execution.  Tripod  signals  were  erected  at  seven  stations  and  used  in  the  reconnaissance. 
In  various  localities,  where  the  intricacy  of  the  navigation  rendered  it  desirable,  plane-table 
surveys  were  made,  the  aggregate  of  which  represents  ninety  miles  of  shore-line  on  the 
preliminary  map  of  the  region.  All  the  principal  dependencies  of  Bspiritu  Santo,  San  Antonio, 
and  Aransas  bays  were  included  in  the  examination.  The  reconnaissance  was  extended  over 
an  area  of  about  seven  hundred  square  miles. 

Assistant  Gilbert  incidentally  made  soundings  as  the  work  advanced,  and  observed  for  the 
average  rise  and  fall  of  the  tide,  to  determine  the  means  of  transportation  needed  in  future, 
there  being  as  yet  no  pilots  engaged  on  this  part  of  the  coast  of  Texas,  nor  any  other  than  very 
general  charts  of  the  vicinity,  excepting  the  sketch  of  a  hydrographic  reconnaissance  made  at 
Aransas  Pass  in  1851  for  light-house  purposes,  and  issued  from  the  Coast  Survey  OflSce. 

The  original  sheet,  completed  by  Assistant  Gilbert  after  the  close  of  his  operations  in  June, 
has  been  placed  in  the  archives. 

Sketch  No.  28,  accompanying  this  report,  represents  the  resulting  map  of  the  reconnaissance 
between  Matagorda  and  Corpus  Christi. 

In  the  field-work  Assistant  Gilbert  was  aided  by  Mr.  Charles  Hosmer. 

Before  taking  the  field  for  the  season.  Assistant  Gilbert  sent  to  the  office  four  volumes 
containing  the  abstracts  of  horizontal  angles  determined  on  the  coast  of  Texas  in  the  years  1866, 
1866,  and  1857.  He  is  now  making  arrangements  for  prosecuting  the  triangulation  of  the  coast 
and  adjacent  bays  below  Matagorda  entrance. 

Topography  of  Lavaca  hay  and  its  dependencies,  Texas — ^The  plane-table  work  in  this  quarter, 
which  hitherto  followed  the  triangulation  at  the  distance  of  one  season,  has  been  brought  even 
with  it  by  the  completion  of  the  survey  of  the  shores  of  Lavacca  bay  and  its  tributaries.  For 
this  duty  the  party  of  Sub-Assistant  Malcolm  Seaton  resumed  operations  on  the  19th  of  January. 
Throughout  the  winter  and  in  April  the  weather  proved  quite  unfavorable,  and  the  period  spent 
in  the  field  in  completing  the  sheets  laid  out  for  execution  was  in  consequence  protracted  until 
the  30th  of  June.  Besides  the  main  shores  of  the  bay  the  sheets  returned  (Sketch  No.  24) 
contain  the  shore-lines  of  Big  Chocolate  and  Little  Chocolate  bayous,  Linn^s  bayou.  Six  Mile 
creek,  Placido  or  Union  river,  Lavaca  river,  Benado  and  Garcitas  creeks.  Pish  Lake  bayou, 
Cox's  bay  and  creek,  Keller's  bay  and  creek,  and  Powder  Horn  bayou.  The  town  of  Lavacca 
was  also  surveyed,  and  is  represented  with  the  usual  topographical  details. 

The  shore-line  of  Matagorda  bay  and  its  dependencies  is  now  essentially  complete,  only  the 
town  of  Indianola  yet  remaining  to  be  traced  on  the  sheet  of  that  vicinity. 

“The  entrances  and  merely  the  lower  portions  of  the  rivers,  creeks,  and  bayous  enumerated 
were  surveyed,  as  no  remarkable  topographical  features  are  distinguishable  in  ascending  them. 
They  are  all  shoal  at  their  entrances,  with  deep  water  inside.  Lavaca  river,  which  is  the  most 
considerable,  has  a  bar  at  its  mouth  with  only  two  and  a  half  to  three  feet  water  on  it  at  good 
tides,  while  above  there  is  sufficient  to  float  large  vessels. 

“The  topography  just  executed  is  of  the  same  character  as  that  of  Trespalacios  and 
Carankaway  bays,  described  in  my  report  of  last  year." 
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A  synopsis  of  the  statistics  is  thus  given  by  Sub-Assistant  Seaton: 


Main  shore-line .  60  miles. 

Interior  marsh-line . . -  •  •  . .  52  “ 

Eoads***-  . .  36i  “ 

Creeks  and  bayous . - .  38 J  ‘  ‘ 

Streets  and  wharves . . . .  •  . .  12^  “ 

Area  embraced,  (in  square  miles). .  69 


Mr.  T.  0.  Bowie  served  acceptably  as  aid  in  the  party. 

Active  operations  are  now  about  to  be  resumed  for  continuing  the  topography  of  the  coast  of 
Texas  below  Matagorda  entrance. 

Hydrography  of  Braxos  river,  Tex. — ^There  being  no  separate  party  available  for  continuing 
the  hydrography  of  the  coast  of  Texas  above  Matagorda  entrance,  the  latter  part  of  the  working 
season  was  employed  by  Lieut.  Oomg.  J.  K.  Duer,  U.  S.  N.j  Assistant  in  the  Coast  Survey, 
with  the  steamer  Vixen,  in  making  a  preliminary  survey  of  the  bar,  entrance,  and  channel  of 
theBiazos,  to  a  point  a  little  above  Velasco.  The  vessel  had  been  previously  engaged  in 
Section  VII,  and  did  not  reach  Galveston  until  the  close  of  May. 

In  reference  to  the  result  of  his  examination,  Lieut-  Comg.  Duer  says:  “I  found  more 
water  than  had  ever  been  reported  before,  (there  being  nine  feet  at  high  tide,)  but  the  bar, 
as  was  represented  to  me,  had  recently  shifted,  and  a  late  freshet  in  the  river  had  moved  it 
outward.  It  is  probable  that  it  will  so  remain  until  the  first  strong  easterly  gale. 

"From  what  I  could  ascertain  it  would  appear  that  the  bar  varies  in  depth  and  shifts 
frequently,  so  as  to  render  the  restilt  of  any  particular  survey  very  uncertain  for  subsequent 
reference.  *#♦*♦**♦## 

"  Off  the  mouth  of  the  river  there  is  good  holding  ground  at  the  anchorage,  the  bottom 
being  of  red  mud,  in  from  four  and  a  half*  to  six  fathoms  water;  but  a  very  heavy  Swell  sets  in 
to  this  part  of  the  coast  at  times,  and  although  it  would  seem  impossible  for  ships  to  drs^, 
there  is  great  danger  of  them  parting  their  cables.  Several  vessels  have  been  wrecked  here. 
Ships,  however,  with  good  ground  tackle,  might  be  loaded  by  means  of  lighters  during  the 
cotton  and  sugar  season,  when  gales  on  shore  are  not  frequent.' ' 

Lieut.  Comg.  Duer  has  sent  to  the  office  the  hydrographic  sheet  and  record  books  containing 
entries  of  the  soundings  taken,  and  the  angles  observed  in  the  work  at  Brazos  entrance. 

The  hydrographic  reconnaissance  of  the  Brazos  river  comprises  the  following  statistics: 


Angles  determined . 103 

Miles  run  in  sounding . 24 

Number  of  soundings .  1,550 


The  tides  were  observed  in  connection  with  the  soundings.  This  survey  was  made  in  June, 
Mid  the  season  having  been  protracted  beyond  the  usual  period  for  work  in  the  section,  Lieut. 
Comg.  Duer  started  for  New  York  on  the  24th  of  that  month. 

On  the  passage  of  the  steamer  Vixen  a  line  of  soundings  was  run  along  the  coast  from  the 
mouths  of  the  Mississippi  to  Galveston  bar,  a  similar  line  with  temperature  observations  being 
also  made  on  the  return. 
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SECTION  X. 

FBOM  THE  SOXJTHEBH  BOUNDABT  AT  SAN  DIEGO  TO  THE  F0BT7-SB00ND  PABALIEL,  INOLlIDlNa  THE 

COAST  OF  CAUFOBNIA.— ^ufCH  J,  Nos.  29  An>  30.) 

The  usual  number  of  parties  has  been  at  work  in  this  section.  The  appropriation  of  thirty 
thousand  dollars  for  the  survey  of  the  Western  Islands,  which  has  been  granted  for  several 
years,  was  not  made  for  the  present  fiscal  year,  but  the  balance  on  hand  permitted  the  con¬ 
tinuance  in  the  field  of  the  triangulation  party  heretofore  engaged  in  that  work. 

During  the  year  Lieut.  Comg.  B.  M.  Guyler  has  been  relieved  from  the  command  of  the 
hydrographic  party,  which  has  been  temporarily  resumed  by  Commander  James  Alden. 

Assistant  G.  A.  Fairfield  has  been  ordered  to  the  Atlantic  States,  and  the  primary  triangu- 
lation  and  astronomical  work  of  the  section  have  been  assigned  to  Assistant  George  Davidson. 
Sub-Assistant  Augustus  F.  Bogers  has  been  relieved,  to  return  to  the  Atlantic  States,  his  party 
being  temporarily  in  charge  of  Mr.  David  Kerr. 

The  operations  of  the  season  have  been  as  follows: 

1.  Primary  triangulation  of  the  main  adjacent  to  Santa  Barbara  channel.  Cal.,  and  secondary 
triangnlation  of  San  Nicolas  and  San  Miguel  islands. 

2.  Progress  made  in  primary  work  at  Tomales  Bay  Station,  and  secondary  triangulation  of 
Petaluma  creek,  San  Pablo  bay. 

3.  Triangulation  and  topography  of  Napa  creek,  San  Pablo  bay. 

4.  Topography  of  Santa  Cruz  i  -land  and  vicinity  of  Point  Duma,  Santa  Barbara  channel. 

6.  Topographical  resurvey  of  San  Francisco  city  and  its  environs. 

6.  Verification  of  hydrography  off  the  wharves  of  San  Francisco  city;  soundings  in  the 
southeastern  part  of  San  Francisco  bay  completed,  and  progress  made  in  the  hydrography  of 
the  approaches  to  the  Golden  Gate. 

7.  Observations  with  self-registering  tide  gauges  at  San  Diego  and  San  Francisco  in  this 
section,  and  at  Astoria  in  Section  XI. 

Office-vmk. — ^The  following  drawings  belonging  to  this  section  have  been  completed:  Monte¬ 
rey  bay,  fjfjnr;  additions  to  San  Francisco  entrance,  Tjriinr;  Humboldt  bay,  rriinr*  The 
finished  map  of  San  Francisco  bay  and  vicinity,  -gTsfirf.  tas  been  in  progress. 

The  engraving  of  the  charts  of  San  Diego  bay,  eastern  entrance  to  Santa  Barbara  channel, 
San  Amtonio  creek,  and  Monterey  bay  as  preliminary  has  been  completed. 

Primary  triangidation  of  the  coast  of  Santa  Barbara  channd,  Cal, — Satisfactory  progress  has 
been  made  in  this  work  since  the  date  of  my  last  report  by  the  party  in  charge  of  Assistant 
W.  E.  Greenwell.  He  resumed  observations  on  the  9th  of  November,  and  during  the  winter 
completed  the  angular  measurements  at  three  primary  stations.  At  the  end  of  September  the 
triangulation  had  been  extended  westward  as  far  as  San  Buenaventura,  (Sketch  No.  29,)  a  few 
miles  west  of  the  entrance  of  the  Santa  Clara  river.  The  latter  part  of  the  season  was  employed 
in  the  triangnlation  of  the  islands  of  San  Nicolas  and  San  Miguel.  On  the  main,  opposite  to  the 
island  of  Santa  Catalina,  the  observations  necessary  for  connecting  it  with  the  primary  triangu¬ 
lation  are  now  complete.  The  eastern  end  of  Santa  Cruz  island  and  the  station  on  Anacapa 
have  also  been  observed  on  from  the  two  adjacent  primary  stations  on  the  main. 

• '  The  main  stations,  as  well  as  all  occupied  or  erected  for  this  work,  are  marked  with  red 
stone  monuments,  and  will  remain  permanent  in  all  time  to  come.” 

At  the  date  of  the  last  report  from  Assistant  Greenwell,  the  prospects  were  favorable  for 
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completing  the  connection  of  Santa  Cmz  island  with  the  triangnlation  of  the  main  coast.  The 
following  statistics  were  presented  at  that  time: 

Primary  stations  occupied .  3 

Primary  signals  erected . 6 

Number  of  observations .  1,587 


Mr.  P.  C.  F.  West  aided  Assistant  Greenwell  until  April,  when  he  was  transferred  to  the 
party  of  Sub-Assistant  J.  S.  Lawson,  and  assigned  to  duty  in  Section  XI. 

In  prosecuting  the  primary  triangulation  on  the  main,  and  the  secondary  work  on  the  islands 
of  the  Santa  Barbara  channel,  the  schooner  Humboldt  was  used  for  transportation. 

Triangrdation  of  San  Nicdas  and  San  Migud  islands  of  the  SamJta  Barbara  group. — After 
measuring  a  preliminary  base  of  619.8  metres.  Assistant  Greenwell  laid  out  and  executed  on 
the  island  of  San  Miguel  an  interior  triangulation  sufficient  for  the  requirements  of  the  topog¬ 
raphical  party.  Ho  completed  also  the  work  on  San  Nicolas,  good  progress  in  which  had 
been  made  at  the  date  of  my  last  annual  report. 

“The  surface  of  San  Nicolas  is  a  table  land  of  five  or  six  hundred  feet  elevation  and  destitute 
of  wood  or  grass,  but  good  water  is  found  on  it  at  several  places. 

“San  Miguel  is  somewhat  similar  in  respect  of  soil,  but  with  very  little  water,  and  like  San 
Nicolas  is  destitute  entirely  of  wood.  These  two  islands  are  unclaimed  and  are  probably 
government  property.'' 

The  statistics  of  the  secondary  work  are  thus  stated  in  the  report  of  Assistant  Greenwell: 


Stations  occupied . 19 

Signals  erected . 25 

Number  of  observations .  2, 208 


All  the  angular  measurements  were  made  with  the  eight-inch  Gambey  theodolite,  0.  S. 
No.  44. 

The  area  embraced  in  the  operations  of  the  season  is  about  nine  hundred  square  miles. 

At  the  opening  of  the  surveying  year  Assistant  Greenwell  sent  to  the  office  six  volumes  con¬ 
taining  duplicates  of  his  records  of  horizontal  angles  determined  in  the  work  on  the  shores  of 
Santa  Barbara  channel  and  on  Santa  Cruz  island. 

In  September  the  main  stations  on  Santa  Cruz  and  Anacapa  islands,  and  two  connecting  with 
them  on  the  coast,  were  visited  and  made  secure  against  disturbance,  after  which  the  party 
returned  to  San  Francisco  in  the  schooner  Humboldt. 

The  primary  work  on  the  shore  of  Santa  Barbara  channel  has  since  been  resumed,  and  is  at 
this  date  in  progress. 

Primary  triangvlalion  ncyrth  of  San  Francisco  bay^  Cal, — Progress  has  been  made  in  the 
extension  of  this  work  by  Assistant  G.  A.  Fairfield,  whose  party  occupied  the  primary  station 
at  Tomales  bay  from  the  outset  of  the  surveying  year  .until  after  midsummer.  Notwithstanding 
the  hindrances  from  almost  constant  fogs,  the  observations  were  nearly  completed,  only  one 
augle  now  remaining  to  be  finally  determined. 

The  secondary  triangulation  of  Tomales  bay  was  finished  at  the  opening  of  the  present  season. 
Both  schemes  will  be  seen  by  reference  to  Sketch  No.  30.  Mr.  C.  B.  Ellis,  the  aid  in  the 
party,  remained  at  the  primary  station  while  Assistant  Fairfield  executed  some  secondary 
^ork,  which  will  be  noticed  under  the  next  head. 

The  instruments  and  camp  equipage  were  removed  from  Tomales  bay  in  July  and  stored  at 
San  Francisco  to  await  the  arrival  of  Assistant  George  Davidson,  to  whom  has  been  assigned 
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tbe  dnl^  of  cpQtvupig  th^  tciwig^lfttioD  nortliward  from  its  proBent  limit.  Hr.  Ffatfield  soon 
after  returned  to  the  Atlantic  coast  and  reported  at  tiie  office  in  Washington. 

Tria^»gulaUon  (/Petaluma  creek,  San  Pablo  hay,  Cal. — At  the  commencement  of  the  sorveying 
year  a  reconnaissance  for  the  selection  of  stations  between  the  town  of  Petaluma  and  San  Pablo 
bay  was  made  by  Assistant  Fairfield.  Ten  signals  were  erected  so  as  to  embrace  by  connecting 
lines  from  au  equal  number  of  stations  on  either  side  (Sketch  No.  30)  the  entire  course  of 
Petaluma  creek  below  the  town,  and  including  also  its  entrance  into  San  Pablo  bay.  The 
angular  measurements  were  completed  by  the  end  of  December,  and  the  results  of  the  triangu. 
lation  at  once  computed  and  furnished  to  Sub-Assistant  A.  F.  Bodgers,  for  topognqthios^ 
purposes.  The  following  are  the  statistics  of -this  work: 


Stations  occupied .  11 

Angles  determined .  37 

Number  of  observations .  964 


On  the  departure  of  Sub -Assistant  Rodgers  from  the  Western  Coast  the  plane-table  survey 
of  Petaluma  creek  devolved  on  Mr.  David  Kerr. 

Triangidaiton  and  topography  </  Napa  creek,  San  Pablo  hay.  Cal. — ^In  the  middle  of  March 
Sub-Assistant  A.  F.  Rodgers  selected  as  a  base  the  line  “Mare  island,  (NW.  station,)  Yallejo 
(l,y’  the  length  of  which  had  been  determined  in  the  general  triangulation  of  San  Pablo 
bay,  and  following  his  own  reconnaissance  of  the  previous  season  carried  a  net  work  of  triangles 
(Sketch  No.  30)  from  that  line  to  the  town  of  Napa,  at  the  head  of  navigation  on  Napa  creek. 
This  was  intended  to  serve  as  a  basis  for  the  topographical  survey,  the  execution  of  which  was 
entrusted  to  Mr.  David  Kerr,  the  aid  in  his  party.  Fifteen  signab  were  erected  and  observed 
on  in  the  measurement  of  the  angles. 

The  general  statistics  of  the  work  are  as  follows: 


Stations  occupied .  13 

Angles  measured .  90 

Number  of  observations .  270 


Eighteen  points  were  determined  in  geographical  position  as  the  result  of  this  triangulation. 

.  Having  completed  this  duty  Sub- Assistant  Rodgers  returned  to  San  Francisco  at  the  end  of 
March,  and  soon  afterwards  left  the  Pacific  coast.  He  reported  at  the  Coast  Survey  Office  in 
May.  During  his  absence  on  Napa  creek  Mr.  Kerr  remained  at  San  Francisco  in  charge  of  the 
office-work  of  the  party.  On  its  completion  the  plane-table  survey  was  commenced  and  carried 
upward  within  the  limits  of  the  triangulation  from  the  mouth  of  the  creek  towards  Napa.  The 
distance  measured  in  the  axis  of  the  triangulation  is  about  twelve  miles,  but  much  greater  by 
the  tortuous  course  of  the  stream.  Oood  progress  was  made  in  the  summer,  and  by  the  1st  of 
October  both  shores  had  been  traced  and  the  immediate  topography  executed  as  far  as  the 
town  of  Napa. 

In  a  report  just  received  from  Mr.  Kerr  the  following  statistics  are  given  as  derived  from 


the  plane  table  sheet: 

Shore-line  of  creeks  and  branches .  163.88  miles. 

Shore-line  of  marsh .  37.50  “ 

Shore-line  of  ponds .  10.37  “ 

Roads  and  fences .  80.75  “ 

Area,  (in  square  miles) .  31^ 


At  this  date  the  survey  of  Petaluma  creek  is  about  to  be  commenced. 
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Topography  east  and  west  of  Point  Duma,  Ccd.,  and  survey  of  part  of  Santa  Cruz  island. — ^The 
plane-table  work  on  the  main  coast  of  Santa  Barbara  channel  has  been  advanced  eastward  from 
a  station  two  miles  west  of  Point  Duma,  and  now  includes  that  cape  and  the  coast  a  short 
distance  beyond  the  Corral  Viejo,  where  the  eastern  limit  of  the  sheet  projected  for  the 
vicinity  terminates. 

With  reference  to  light-house  purposes,  Point  Duma  was  carefully  surveyed,  (Sketch  No.  29,) 
and  in  January,  Sub-Assistant  W.  M.  Johnson,  who  has  charge  of  the  work  in  this  quarter, 
communicated  the  following  as  data  derived  from  his  plane-table  sheet:  “The  altitude  of  the 
trigonometrical  station  at  Point  Duma  is  202  feet  above  high  water,  and  the  angle  of  visibility, 
including  the  bay  to  the  eastward,  is  222^  degrees.  On  account  of  thick  weather  which  pre¬ 
vailed  while  the  party  was  employed  there,  it  was  not  practicable  to  get  lines  to  Point  Vincent 
and  the  island  of  Santa  Catalina.^' 

Having  completed  the  field-work  of  the  sheet  just  referred  to,  Mr.  Johnson  commenced 
inking  it  and  others  which  embrace  the  main  to  the  westward  as  far  as  San  Buenaventura  and 
part  of  the  coast  eastward  of  Point  Vincent.  Sub-Assistant  C.  M.  Bache  assisted  in  this  and 
in  the  field  duty.  In  the  course  of  the  season  five  sheets  were  inked,  four  of  which  have  been 
received  at  the  Coast  Survey  OflSce. 

The  plane-table  party  resumed  active  service  in  the  middle  of  June,  having  been  transferred 
to  Santa  Cruz  island  by  Assistant  Greenwell,  in  the  schooner  Humboldt.  On  a  sheet  laid  out 
to  embrace  Prisoners^  harbor,  on  the  north,  and  the  opposite  southern  shore  of  the  island,  the 


following  details  have  been  traced : 

Shore-line . .  3^  miles. 

Roads . 3^  “ 

Area,  (in  square  miles) .  3 


Topography  of  San  Francisco  city,  Gal. — At  the  date  of  my  last  annual  report  the  new 
survey  of  San  Francisco  was  well  advanced  towards  completion.  The  detailed  work-  rendered 
necessary  by  the  changes  which  had  occurred  in  four  years  of  unusually  rapid  development 
was  continued  during  the  winter  at  favorable  intervals  by  Sub-Assistant  Augustus  P.  Rodgers, 
aided  by  Mr.  David  Kerr,  and  completed  early  in  the  spring.  The  sheet  (Sketch  No.  31) 
representing  the  water  front  of  the  city  as  then  existing,  and  the  minute  topography  of  the 
city  and  environs,  was  inked  without  delay  and  reached  the  Coast  Survey  Ofldce  early  in  May. 

On  the  withdrawal  of  Sub- Assistant  Rodgers  from  the  Western  Coast,  reference  to  which 
has  already  been  made,  the  charge  of  this  plane-table  party,  and  of  the  schooner  Baltimore, 
devolved  upon  Mr.  Kerr. 

Since  the  opening  of  the  surveying  year  ten  topographical  sheets  of  the  shores  of  San  Fran¬ 
cisco  bay  and  its  principal  dependencies,  including  that  of  the  resurvey  of  San  Francisco  city 
have  been  forwarded  to  the  oflfice  by  Sub -Assistant  Rodgers. 

^pplefnmtary  soundings  in  San  Francisco  hay,  and  hydrography  outside  (f  the  Oolden  Gate.' — 
On  being  relieved  from  duty  for  the  winter  with  the  Northwest  Boundary  Commission,  Lieut. 
Comg.  R.  M.  Cuyler,  JJ.  S.  N.,  Assistant  Coast  Survey,  returned  to  San  Francisco  in  the  steamer 
Active,  and  employed  the  early  part  of  the  surveying  year  in  making  additional  soundings  in 
front  of  the  wharves  of  that  city,  great  changes  being  known  to  have  taken  place  there  since 
the  survey  of  1852.  This  duty  was  satisfactorily  completed  before  the  end  of  November.  He 
then  took  up  and  prosecuted  the  supplementary  hydrography  of  the  southesustem  part  of  San 
15  e 
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Francisco  bay  below  San  Antonio  creek,  filling  with  soundings  the  unfinished  parts  of  three 
sheets  projected  to  include  the  whole  of  the  bay  below  Point  Avisadera.  These  separate 
limits  will  be  found  marked  on  the  progress  sketch,  (No.  30.)  The  following  is  a  synopsis  of 


the  statistics: 

Miles  run  in  sounding .  676 

Angles  determined .  2,097 

Number  of  soundings .  20,496 


The  supplementary  work  just  referred  to  occupied  the  party  until  the  middle  of  February. 

After  making  the  needful  preparation,  Lieut.  Comg.  Cuyler  commenced  the  hydrography  of 
the  approaches  to  the  Golden  Gate,  with  the  intention  of  running  lines  of  soundings  so  as  to 
develope  the  character  of  the  bottom  from  the  entrance  of  San  Francisco  bay  westward  to  a 
line  beyond  the  meridian  of  Point  Reyes  and  southward  from  that  point  to  a  parallel  below  the 
Farallones.  On  the  first  day  out  the  Active  was  unfortunately  disabled  by  the  bursting  of  her 
steam  pipe,  which  accident  occasioned  a  delay  of  ten  days  for  repairs.  The  work  was  then 
resumed  and  continued  as  the  weather  would  permit  until  the  middle  of  May,  but  the  preva¬ 
lence  of  haze  and  fog  made  it  impracticable  to  keep  up  a  steady  rate  of  progress. 

As  far  as  now  advanced,  the  following  statistics  show  the  condition  of  the  hydrography: 


Miles  run  in  sounding .  213 

Angles  determined .  84 

Number  of  soundings .  361 


After  the  return  of  the  steamer  Active  to  San  Francisco,  Lieut.  Comg.  Cuyler  proceeded  to 
the  vicinity  of  the  “  Brothers,  near  the  entrance  of  San  Pablo  bay,  and  determined  the  posi¬ 
tion  of  a  very  small  sunken  rock  on  which  the  steamship  “Golden  Gate’’  had  struck  in  one  of 
her  passages  to  Benicia.  The  depth  reported  by  him  is  twelve  feet  at  mean  low  water.  A  reef 
on  the  Contra  Costa  flats  was  also  examined  and  its  position  determined.  Both  of  these  dangers 
are  described  in  Appendix  No.  18,  and  have  been  marked  on  the  charts.  At  the  request  of 
Major  Hartman  Bache,  light-house  inspector  for  the  district,  Lieut.  Comg.  Cuyler  determined, 
in  December  last,  the  position  of  all  the  buoys  in  the  harbor  and  on  the  bar  of  San  Francisco 
bay.  Incidental  service  was  also  rendered  by  the  party  in  recovering  and  replacing  the  bell- 
buoy,  which  had  broken  adrift  from  its  mooring  in  the  harbor,  and  in  towing  the  sloop-of-war 
St.  Mary’s  to  Mare  Island  navy  yard. 

Commander  James  Alden,  U.  S.  N.,  having  been  reassigned  by  the  Navy  Department  for 
Coast  Survey  duty,  proceeded  to  San  Francisco  in  June,  and  on  his  arrival  Lieut.  Comg.  Cuyler, 
having  meanwhile  made  such  repairs  as  were  immediately  required  on  the  steamer  Active, 
returned  that  vessel  to  his  command.  The  last  named  officer  then  proceeded  to  the  Atlantic 
coast,  and  reported  at  Washington  in  July. 

After  communicating  with  the  Commissioner,  Archibald  Campbell,  Esq.,  Commander  Alden 
sailed  for  Washington  sound,  (Section  XI,)  where  his  vessel  and  the  hydrographic  party  were 
placed  at  the  disposal  of  the  State  Department  for  duty  connected  with  the  determination  of 
the  northwestern  boundary  line  of  the  United  States. 

Six  original  sheets,  concluding  the  hydrographic  survey  of  San  Francisco  bay  and  its  depen¬ 
dencies,  have  been  received  within  the  year  from  Lieut.  Comg.  Cuyler,  and  registered  in  the 
office.  At  the  present  date  Commander  Alden  is  engaged  in  prosecuting  the  hydrography  oflf 
shore  from  San  Francisco  entrance.  In  the  middle  of  November,  while  so  employed,  the  ship 
L'li/cas  was  stranded,  and  about  twenty  persons  lost  their  lives  in  attempting  to  reach  the  shore 
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from  the  wreck.  The  survivors,  about  one  hundred  and  fifty  in  number,  were  taken  from  the 
rocks  of  the  Farallones  and  conveyed  in  the  steamer  Active  to  San  Francisco. 

TidcH  observations, — The  permanent  tidal  stations  at  San  Diego  and  San  Francisco  (Section  X) 
and  at  Astoria  (Section  XI)  have  been  kept  up  successfully  during  the  entire  year,  under  the 
able  direction  of  Lieut.  G.  H.  Elliot,  of  the  Corps  of  Engineers,  and  with  the  concurrence  of 
the  chief  engineer. 

Observations  were  also  made,  under  the  supervision  of  Lieut.  Comg.  R.  M.  Cuyler,  TJ.  S.  N., 
Assistant  in  the  Coast  Survey,  at  Sacramento  city,  Mare  Island  navy  yard,  Benicia,  and  Ravens- 
wood,  in  San  Francisco  bay,  and  at  Semi-ah-moo  bay,  Washington  Territory,  (Section  XI,)  in 
connection  with  general  operations  for  the  boundary  survey  of  the  United  States. 

SECTION  XL 

FROM  THE  FOBTY  SECOND  PAKALLEL  TO  THE  NORTHWESTERN  BOUNDARY,  INCLUDING  THE  COAST  OP 
OREGON  AND  WASHINGTON  TERRITORIES.— (Skkch  K,  No.  33.) 

The  work  in  this  section  has  been  directed  under  the  law  relating  to  the  northwestern  bound¬ 
ary,  principally  to  co-operation  with  the  Commissioner,  Archibald  Campbell,  esq.,  in  his  labors. 
It  has  consisted  of — 

1.  Triangulation  in  the  lower  part  of  the  Gulf  of  Georgia,  W.  T. 

2.  Topography  of  the  islands  adjacent  to  the  northern  entrances  of  Canal  de  Haro  and 
Bosario  strait. 

3.  Hydrography  within  the  limits  of  the  season^  s  triangulation  in  the  Gulf  of  Georgia,  W.  T. 

4.  Tidal  observations  at  Astoria,  Oregon  Territory. 

The  reports  from  the  Western  Coast  were  received  soon  after  the  introduction  was  written, 
and  the  notices  were  completed  accordingly.  By  inadvertence  the  statement  on  page  11  of  the 
introduction  was  retained. 

Office-tcork — Additions  to  the  sketch  of  Canal  de  Haro  and  Straits  of  Rosario, 
a  sketch  of  Semi-ah-moo  bay,  W.  T.,  been  drawn. 

Trumgtdatiofi  in  the  Gulf  of  Georgia^  W,  T, — In  order  to  meet  the  requirements  of  the  Com¬ 
missioner  on  the  northwestern  boundary  of  the  United  States,  Sub- Assistant  James  S.  Lawson 
was  reassigned  to  duty  in  this  section.  He  reached  San  Francisco  on  the  19th  of  April,  and, 
after  the  completion  of  repairs  on  the  surveying  brig  Fauntleroy,  proceeded  northward  in  that 
vessel  and  arrived  at  Port  Townshend  on  the  2d  of  May. 

Mr.  Lawson  commenced  at  Hale^  s  Passage  an  examination  of  the  stations  of  previous  years. 
Several  which  had  been  destroyed  by  the  Indians  were  restored,  and  an  additional  number  were 
erected  on  the  eastern  shore  of  the  Gulf,  between  Lummi  island  and  Point  Roberts,  and  on  the 
islands  forming  its  southern  boundary,  suflScient  for  the  purpose  of  the  plane-table  and  hydro- 
graphic  surveys.  The  western  limit  of  the  work,  the  scheme  of  which  is  marked  on  Sketch 
No.  33,  includes  the  whole  of  Saturna  island. 

The  triangulation  was  then  pushed  forward,  twenty-three  stations  being  occupied  in  the 
course  of  the  season. 

One  hundred  and  ninety  angles  were  measured  on  a  hundred  and  sixty -nine  objects,  by  five 
thousand  seven  hundred  and  forty-four  observations. 

In  addition  to  thirty-one  new  signals  erected,  ten  others,  some  of  which  had  been  thrown 
down,  were  readjusted. 
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In  order  to  assist  in  filling  in  the  shore -line,  thirty -four  subsidiary  points  were  marked,  and 
seven  hundred  and  eighty-seven  readings  taken,  upon  secondary  objects. 

The  instruments  used  were  the  Gambey  theodolites,  ten-inch,  0.  S.  No.  20,  and  six-inch,  C.  S. 
No.  21. 

Vertical  angles  were  measured  at  six  stations  on  twenty-one  objects,  by  one  hundred  and 
ninety-five  repetitions,  with  the  Gambey  vertical  circle,  C.  S.  No.  80. 

The  following  is  an  extract  from  the  report  of  Sub -Assistant  Lawson: 

‘  ‘  In  the  execution  of  this  work  I  had  to  contend  against  two  very  serious  obstacles — the 
very  great  refraction  that  almost  continually  exists  along  some  part  of  these  shores,  and  the 
drawback  in  the  destruction  of  signals  by  the  Indians.  At  times  the  refraction  affects  only 
circumscribed  localities,  and  can  be  detected  only  by  the  discrepant  observations;  at  others  it 
is  very  general.  A  range  of  ten  or  fifteen  seconds  is  by  no  means  uncommon,  and  in  one 
instance  a  range  of  thirty-three  seconds  was  noticed  between  the  different  series.  The  mischief 
done  by  the  Indians  was  a  great  grievance  at  the  outset,  and  occasioned  much  loss  of  time. 
One  of  the  signals,  twelve  miles  from  the  vessel,  being  torn  down  twice  in  succession,  could  be 
reached  only  by  crossing  dangerous  tide-rips  and  pulling  against  the  strong  currents  for  which 
these  waters  are  noted. 

In  connection  with  the  triangulation  of  the  Gulf  of  Georgia,  Mr.  Lawson  endeavored  to 
determine  the  positions  of  some  of  the  peaks  of  the  Cascade  range  of  mountains. 

“The  summit  of  Mount  Baker  presents  a  slightly  rounded  appearance,  with  no  well  defined 
object  upon  it  to  serve  for  a  pointing,  and  hence  the  result  for  position  is  somewhat  unsatisfac¬ 
tory.  Its  approximate  place  was  determined  from  three  bases,  of  13.52,  14.32,  and  15.68 
statute  miles  in  length.  The  altitude  was  determined  from  tw^o  stations,  giving  a  mean  result 
of  10,814  feet. 

“The  positions  and  altitudes  of  several  of  the  peaks  south  of  Mount  Baker  were  also 
determined,^' 

Sub- Assistant  P.  C.  F.  West  joined  Mr.  Lawson  on  the  29th  of  May,  and  assisted  him  in  all 
the  operations  of  the  season. 

Topography  of  the  Guf  of  Ckorgia,  W.  T. — As  the  most  essential  duty  of  the  land  party, 
for  the  purposes  of  the  commission  on  the  northwestern  boundary  and  for  the  hydrography  of 
the  Gulf  of  Georgia,  Sub-Assistant  J.  S.  Lawson  traced  on  three  plane-table  sheets  about  a 
hundred  miles  of  the  shore-line  falling  within  the  limits  of  his  triangulation  of  the  early  part 
of  the  season.  One  of  these  embraces  a  portion  of  the  eastern  shore  of  the  Gulf  of  Georgia, 
from  Cherry  Point  station  southward  to  Lummi  island,  and  thence  westward  to  include  Matia, 
Sucia,  and  Patos  islands.  East  Point,  (Saturna  island,)  and  the  eastern  end  of  Turabow  island. 
This  sheet  gives  the  northern  boundary  of  the  archipelago  lying  between  Rosario  strait  and 
the  Canal  de  Haro,  with  the  northern  entrances  to  both  of  those  channels. 

The  second  sheet  commences  at  Canal  de  Haro,  and  runs  westward,  taking  in  Tumbow  island. 
Bell's  chain,  and  the  north  shore  of  Saturna  and  other  islands,  as  far  as  Disappointment  station, 
where  a  third  sheet  begins,  and  includes  the  entrance  of  a  fine  passage,  now  much  used  by 
steamers,  and  the  remaining  points  determined  by  the  triangulation.  The  three  sheets  were 
made  on  a  scale  of  tracings  of  them  were  promptly  furnished  to  the  hydrographic 

party.  For  general  purposes  a  fourth  sheet  was  constructed  on  a  scale  of  yirAirTr)  include 
the  entire  work  of  the  season. 

The  usual  meteorological  observations  were  recorded  by  the  party  of  Sub-Assistant  Lawson. 
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Between  May  19  and  September  27,  the  quantity  of  rain  falling  in  thirty-five  days,  as  determined 
by  observation,  was  5.269  inches. 

Four  volumes,  containing  the  meteorological  observations  recorded  by  the  party  of  Assistant 
George  Davidson,  while  employed  in  this  section,  have  been  furnished  by  him  and  placed  in 
the  office. 

Hydrography  of  the  GvJf  of  Creorgia,  W.  T. — From  the  points  of  reference  and  shore  line 
furnished  by  the  land  party,  Commander  James  Alden,  U.  S.  N.,  Assistant  in  the  Coast  Survey, 
has  executed  a  considerable  part  of  the  hydrography  of  the  Gulf  of  Georgia.  Soundings  were 
commenced  on  the  24th  of  August,  and  continued  until  the  10th  of  October.  The  result  is  the 
entire  development  of  the  bottom  eastward  of  a  line  joining  Point  Koberts  and  Active  passage, 
(Sketch  No.  33)  and  as  far  southward  as  the  entrances  of  Canal  de  Haro  and  Rosario  strait. 
In  order  to  show  more  clearly  the  character  of  the  approaches  to  the  passages  just  named,  a 
sheet  on  a  scale  of  was  projected  within  the  limits  of  the  general  sheet,  and  the  sound¬ 

ings  made  closer  in  proportion  as  compared  with  the  hydrography  of  other  parts  of  the  Gulf. 
The  operations  of  the  land  party  having  been  retarded  by  causes  already  alluded  to,  it  was 
found  impracticable  to  complete  all  the  soundings  which  may  be  required  by  the  commission  on 
the  boundary. 

The  hydrography  now  includes  Mud  bay  and  Birch  bay,  and  in  a  line  joining  them  connects 
with  the  soundings,  made  last  year  in  the  eastern  part  of  the  Gulf  by  Lieut.  Comg.  R.  M. 
Cuyler,  U.  S.  N. 

The  statistics  of  the  season  are  as  follows: 


Miles  run  in  sounding .  847 

Angles  taken .  3, 0G7 

Number  of  soundings .  7,742 


Sixty  specimens  of  bottom  taken  in  sounding  were  preserved  for  analysis.  The  commander 
of  the  British  surveying  vessel  in  the  quarter  adjacent  to  the  boundary  having  attached  the 
name  of  Commander  Alden  to  a  shoal  discovered  by  that  oflScer  in  the  lower  part  of  the  Gulf  of 
Georgia  in  1853,  the  designation  has  been  adopted  and  the  bank  will  be  so  marked  on  the  Coast 
Survey  charts. 

The  hydrographic  party  in  the  steamer  Active  returned  to  San  Francisco  in  the  middle  of 
October. 

In  moving  from  station  to  station  in  a  boat  from  the  brig  Fauntleroy,  Sub -Assistant  P.  C.  F. 
West,  of  the  land  party  in  charge  of  Sub-Assistant  Lawson,  discovered  a  bank  lying  off  the 
southwest  end  of  Sucia  island,  and  in  a  line  between  the  eastern  end  of  Patos  island  and  Point 
Doughty.  The  preliminary  examination  gives  indications  of  considerable  extent,  and  as  little 
as  three  and  a  half  fathoms  has  been  found.  The  result  of  the  examination  by  the  hydro- 
graphic  party  has  not  yet  been  reported. 

The  sheet  containing  the  soundings  stated  in  niy  last  annual  report  as  having  been  made  in 
Semi-ah-moo  bay,  near  the  northwestern  boundary,  by  the  party  then  in  charge  of  Lieut. 
Comg.  B.  ;jj.  Cuyler,  has  been  received  at  the  oflSce.  A  synopsis  of  the  statistics  returned 
since  the  date  of  that  report  is  as  follows : 


Miles  run  in  sounding . 122 

Angles  determined .  166 

Numbers  of  soundings .  1,485 


An  engraved  reduction  from  the  hydrographic  sheet  will  be  seen  in  sketch  No.  37 . 
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Tidxjil  Ohservations, — A  regular  series  recorded  on  the  self-registering  tide-gauge  at  Astoria 
has  been  kept  up  under  the  charge  of  Lieut.  G.  H.  Elliot,  of  the  Corps  of  Engineers. 

lAght-Jiouse  site. — An  examination  in  regard  to  the  relative  eligibility  of  Point  Wilson  and  Red 
BlufiF,  (Admiralty  Head,)  W.  T.,  as  a  location  for  a  light-house,  has  been  made  and  reported 
upon  by  Commander  Alden.  A  copy  of  my  communication  to  the  department,  transmitting  the 
views  of  that  officer  upon  the  subject,  will  be  found  in  the  Appendix,  (No.  45.) 

OFFICE-WORK. 

During  the  first  six  months  of  the  past  year  the  Coast  Survey  Office  has  been  in  charge  of  Captain 
M,  L,  Smith,  United  States  Topographical  Engineers,  and  during  the  second,  of  Captain  W.  B. 
Palmer,  of  the  same  corps.  The  report  of  Captain  Palmer,  (Appendix  No.  19,)  gives  a  brief  but 
clear  statement  of  the  work  done,  and  I  agree  with  him  in  his  judgment  of  the  general  efficiency 
of  the  establishment.  Lieuis,  A.  P.  HiU  and  «/.  P.  Boy,  U.  S-  A.,  have  rendered  valuable  aid 
as  general  assistants  from  time  to  time. 

1.  Computing  Division. — ^This  division,  which  is  one  of  the  most  efficient  of  the  office,  has  con¬ 
tinued  under  the  charge  of  Assistant  Charles  A.  Schott,  whose  report  shows  the  details  of  work 
executed,  and  who  finds  time  in  the  midst  of  severe  routine  labors  to  discuss  various  mathe¬ 
matical  and  physical  problems  coming  within  the  scope  of  his  division.  Appendix  Nos.  25  and 
26  contain  papers  by  him  on  the  secular  change  of  the  magnetic  declinations,  from  observations 
at  Washington,  D.  C.,  and  Hatboro’,  Pa.  The  distribution  of  work  between  the  gentlemen 
employed  in  the  division  has  not  differed  materially  from  that  of  last  year.  Assistant  T  W. 
Werner  has  been  employed  on  reductions  of  triangulations  and  of  latitudes  ;  Mr.  Eugene  NvUy 
on  reductions  of  latitude  and  longitude  observations ;  Mr.  James  Main  on  those  of  latitudes, 
longitudes,  and  azimuths,  and  magnetic  observations  ;  Mr.  G.  Bumpf  on  geographical  positions 
and  triangulations  ;  Mr.  John  Wiessner  on  triangulations,  adjustments  by  least  squares,  lati¬ 
tudes,  Ac. ;  Mr.  W.  D.  Storke,  who  replaced  Mr.  J.  E.  Blankenship,  on  triangulations  and  mis¬ 
cellaneous  computations ;  Mr.  John  T.  Hoover  acted  as  clerk  to  the  division,  assisted  in 
preparing  geographical  positions,  and  in  making  magnetic  observations. 

2.  Tidal  Division. — This  division  has  remained  under  the  charge  Assistant  L.  F.  Pourtales. 
The  tidal  discussions,  under  my  immediate  direction,  have  been  continued,  and  Mr.  Pourtales 
has  devoted  himself  chiefly  to  the  examination  of  the  specimens  of  bottom  collected  in  the 
soundings.  Mr.  B.  S.  Avery  has  continued  the  discussion  of  the  tides  of  Boston  harbor.  Mr. 
S.  Walker  has  been  engaged  in  graphical  decompositions  of  the  Florida  reef  observations,  and 
in  reading  off  the  observations  of  the  self-registering  tide-gauges,  and  in  clerical  duties  of  the 
division  ;  Mr.  J.  Downes  has,  since  January,  been  engaged  on  the  Florida  tides  ;  Mr.  (?.  C. 
Blanchard  was  occupied  in  ordinary  tidal  reductions  up  to  the  time  of  his  resignation  in  March  ; 
Messrs.  B.  E.  Evans,  C.  FendaU,  and  D.  Trueheart,  attached  for  short  periods  to  the  division, 
were  employed  in  miscellaneous  reductions.  The  meteorological  observations  of  the  tidal 
observers  on  the  Pacific  coast  have  been  reduced  by  M.  Thomas,  and  tidal  observations  at  the 
permanent  stations  by  S.  D.  Pendleton. 

3.  Drawing  Division. — Captain  Palmer  reports  that  this  division  has  continued  to  gain  upon 
the  drawings  for  the  engravers.  It  is  still  under  the  charge  of  Lieul.  J.  C.  TidbaB, 
U.  S.  A.,  assisted  by  Mr.  O.  A.  Porterfdd,  as  clerk  to  the  division.  Assistant  W.  M.  0. 
Fairfaa^  has  been  occupied  with  first  class  topographical  reductions  ;  Assistant  J.  McClery  on 
additions  to  the  Congress  map  and  first  class  topographical  reductions ;  Mr.  Janies  J.  Budcetts 
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on  lijdrographic  reductions  to  the  date  of  his  resignation,  February  1.  Mr.  A.  Boschke  on  pro¬ 
jects  for  maps  and  charts  ;  Mr.  L.  D.  Williams  on  preliminary  and  general  coast  charts,  on  the 
Congress  map,  and  making  projections  and  verifications ;  Mr.  A.  Lindenkold  on  topographical 
reductions,  preliminary  charts,  and  Land  Office  maps  ;  Mr.  A.  Batbach  on  hydrographic  reduc¬ 
tions,  comparative  charts,  and  miscellaneous  work  ,•  Mr.  W.  P.  Schulz  on  harbor  charts,  pro¬ 
gress  sketches,  projects,  and  projections  ;  Mr.  A.  Strausz  on  hydrographic  reductions  and 
original  sheets ;  Mr.  W.  T.  Martin  on  topographical  and  hydrographic  reductions  ;  Mr.  P. 
Wilzd  on  harbor  and  river  charts,  on  progress  sketches,  projections,  and  miscellaneous  work ; 
Mr.  F.  Fairfax  on  harbor  and  river  charts,  comparative  maps,  and  tracings  for  photographic 
experiments ;  Mr.  A.  Schoqpf  on  harbor  charts ;  Messrs.  B.  Hooe,  8.  B.  Linton^  and  W.  T. 
Bright^  and  Artificer  J.  A.  Campbell  on  tracings,  diagrams,  and  miscellaneous  work. 

4.  Engravino  Division. — This  has  remained  under  the  charge  of  Lieut.  Bvfus  Saodon^ 
U.  S.  A.y  assisted  by  Mr.  Edward  Wharton^  whose  services  Lieut.  Saxton  acknowledges 
in  his  report. 

The  class  of  occupation  of  the  difierent  engravers  has  not  varied  much  through  the  year. 
Mr.  0.  McCoy  has  been  employed  on  topography  and  views ;  Mr.  F.  Dankworth  on  topog¬ 
raphy  ;  Mr.  John  Knight  on  first  class  lettering  ;  Mr.  Enthoffer  on  topography ;  Mr.  A.  BoUe 
on  topography ;  Mr.  Sengteder  on  topography  of  harbor  and  coast  charts;  Mr.  Metzeroth  on 
topography  of  harbor  and  of  river  charts;  Mr.  Blondeau  on  topography;  Mr.  Phillips  on 
topography;  Mr.  A.  E.  Maedd  on  harbor  and  preliminary  charts;  Mr.  Throop  on  lettering  and 
figures  of  harbor  and  preliminary  charts;  Mr.  Kandrup  on  outlines,  letters,  and  figures;  Mr. 
A.  Maedd  on  topography,  outlines,  and  lettering  of  harbor  charts;  Mr.  Barnard  on  sanding 
and  topography ;  Mr.  Lav/gran  on  letters  and  figures  of  harbor  and  preliminary  charts  ;  Mr. 
Petersm  on  topography  and  lettering  of  harbor  and  preliminary  charts  ;  ilfr.  Barth  on  sketches 
and  miscellaneous  work ;  Messrs.  Benner^  Thompson^  and  Apprentice  Sipe  on  progress  and  other 
sketches  and  miscellaneous  work. 

5.  Electrotype  Division. — Mr.  George  Mathiothnseial  labors  in  this  division  have  been  inter¬ 
rupted  by  illness  during  the  year;  notwithstanding  which  his  zeal  has  enabled  him  to  keep 
pace  with  the  office  requirements,  and  to  continue  to  improve  his  branch.  The  application  of 
photography  to  reductions  is  steadily  kept  in  view,  and  the  arrangements  now  made  will,  it  is 
expected,  render  it  part  of  the  regular  office-work  during  the  coming  year.  The  application 
to  the  change  of  scale  of  reduced  drawings  is  complete,  and  the  effort  is  now  making  to  reduce 
from  the  original  plane-table  sheets. 

6.  Miscellaneous  Division. — division  consisting  of  the  printing  office,  the  map  room,  and 
office  for  the  distribution  of  the  maps  and  charts,  and  of  the  Coast  Survey  Report,  has  been 
organized  and  placed  under  the  charge  of  Lieut.  J.  P.  Boy,  U.  8.  A.  Eleven  thousand  nine 
hundred  and  five  copies  of  maps,  charts,  sketches,  and  diagrams  have  been  printed  within  the 
year  by  Mr.  John,  Butherdale.  Eleven  thousand  eight  hundred  and  fifty-two  copies  of  maps 
charts,  and  diagrams,  and  eight  thousand  and  thirty-five  copies  of  the  annual  report  of  the 
Superintendent  of  the  Coast  Survey  have  been  distributed  by  Mr.  V.  E.  King.  The  number  of 
copies  of  the  annual  report  of  1856  distributed  within  the  past  year  has  been  6,679;  of  1855, 
1,069;  of  1854,  117;  of  1853,  93;  of  1852,  48;  of  1851,  29;  those  prior  to  1851  are  out  of 
print.  The  distribution  extends  throughout  all  the  States  and  Territories  of  the  Union. 

Of  the  report  of  1867  5,000  copies  have  been  directed  to  be  distributed  from  the  Coast 
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Survey  Office  by  resolution  of  the  Senate,  and  3,000  by  resolution  of  the  House  of  Repre¬ 
sentatives. 

Library  and  archives. — ^These  have  been  continued  under  the  charge  of  Mr.  C.  B.  Snow. 
During  the  calendar  year  1858  forty-five  volumes  have  been  added  to  the  library,  of  which 
fourteen  were  presented  to  the  Survey. 

Instrument  shop. — Mr.  J.  Vierbuchen  and  six  assistant  instrument  makers  have  been  engaged 
in  making  and  repairing  instruments  during  the  year.  A  general  list  of  the.  work  done,  as 
well  as  of  that  in  the  carpenter^ s  shop  in  charge  of  Mr.  A.  Teatman,  with  one  workman  and  an 
apprentice,  is  given  in  Appendix  No.  19. 

The  work  on  records  and  results,  under  the  charge  of  Assistant  J.  E.  HUgard ;  of  Assistant 
L.  F.  Pourtcdes,  in  charge  of  tidal  researches ;  of  Lieutenant  E.  B.  Hunt^  in  reference  to  an 
index  of  scientific  matters ;  of  Professor  W.  P.  Trowbridge^  on  the  Gulf  Stream,  deep-sea 
soundings,  and  the  like  ;  of  Mr.  J.  M.  Batchdder^  on  special  experimental  inquiries,  have 
generally  been  noticed  in  the  introduction  to  my  report,  being  under  my  immediate  direction. 

Lievterumt  J.  N.  Maffitt^  TJ.  S.  served,  temporarily,  most  acceptably  in  charge  of  the 
hydrographic  division  of  the  office,  which,  since  his  orders  to  sea,  has  been  without  a  chief. 

I  must  again  express  my  high  sense  of  the  value  of  the  services  of  Samud  Hein^  esq., 
general  disbursing  agent  of  the  Coast  Survey,  the  effects  of  whose  constant  assiduity  and 
systematic  efforts  are  felt  much  beyond  the  limits  of  his  office  ;  also  of  those  of  my  principal 
clerk  W.  W.  Cooper,  esq.,  whose  faithful,  intelligent,  and  unwearied  labors,  are  worthy  of  all 
commendation. 


Respectfully  submitted  by 


A.  D.  BACHE, 


Hon.  Howell  Cobb, 

Secretary  of  the  Treasury. 


Superintendent  United  States  Coast  Survey. 
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APPEIDIX. 


APPENDIX  No.  1. 


DMbutm,  of  the  parties  of  the  Coast  Survey  upon  the  coasts  of  the  United  States  during  the 

surveying  season  of  1857-  58. 


limits  of  sections. 


Sionoi  I. 

From  PSssamaquod- 
dy  bay  to  Point 
Jnditti,  including 
the  ooastof  Maine, 
New  Hampshire, 
HassachasettSiaDd 
Bbode  Island 


No,  1 


Operations. 


Primary  triangnla- 
tion,  astronomi¬ 
cal  and  magnetic 
observations. 


Reconnaissance.  . . . 


Secondary  triangn- 
lation. 


Reconnaissance  and 
secondary  trian¬ 
gulation. 


Topography . 


Topography . 


Topography  . 


Persons  conducting  opera¬ 
tions. 


A.D.  Bache,  Superintendent; 
Geo.  W.  Dean,  assistant; 
lieut  Thomas  Wilson,  U. 
8.  A.,  assistant;  A.  T. 
Mosman,  R.  E.  Evans,  A. 
W.  Thompson,  and  H.  W. 
Bache,  aids. 

C.  0.  Boutelle,  assistant ;  W. 
8.  Edwards,  sub-assistant ; 
C.  H.  Boyd,  aid,  (part  of 
season.) 


Stephen  Harris,  sub  assistant. 


F.  P.  Webber,  sub-assistant ; 
Benjamin  Huger,  jr.,  sub¬ 
assistant;  Julius  Einche- 
loe,  aid. 


1.  Hull  Adams,  assistant _ 


E.  M.  Bache,  assistant;  W. 
8.  Gilbert,  sub-assistant. 


A.  W.  Longfellow,  assistant; 
A.  S.  Wadsworth,  assist¬ 
ant;  C.  H.  Boyd,  aid,  (port 
of  season.) 


Localities  of  operations. 


Mount  Humpback,  Hancock  county.  Me. , 
occupied,  and  observations  completed 
for  geodetic  purposes.  Determination 
of  azimuth  at  the  astronomical  station, 
the  latitude,  and  the  magnetic  ele¬ 
ments.  (See  also  Sections  V,  VI,  and 

vm.) 

Ranges  established  for  determining  the 
primary  angles  meeting  at  Humpback 
g^eodetic  station,  Me.  Reconnaissance 
for  the  secondary  triangulation  of 
Penobscot  bay,  Me.  (See  also  Section 
V.) 

Triangulation  of  the  lower  part  of  Penob¬ 
scot  bay.  Me.,  including  stations  on 
the  islands  in  the  entrance,  carried 
northward  towards  the  primary  line 
*  ‘  Ragged  Mount— Isle  au  Haut.  ’ '  (See 
also  Section  VIII.) 

Stations  selected  and  triangulations  car¬ 
ried  over  Boothbay  harbor  and  Damar- 
Iscotta  river,  and  eastward  as  far  as 
Muscongus  bay  and  Manhegan  island. 
(See  also  Sections  V  and  VI.) 

Shore  lines  of  the  Sheepscot  river.  Me., 
traced  from  its  entrance  to  Wiscasset, 
and  detailed  plane-table  survey  made  of 
the  vicinity  of  the  Edgecombe  Quarries. 
(See  also  Section  III.) 

Details  of  topography  completed  on  the 
shores  of  Kennebec  river  from  its  en¬ 
trance  upward  above  Bath,  Me.,  and 
Including  the  shores  of  Merrymeeting 
bay.  (See  also  Section  VIII. )  * 

Contour  lines  and  topographical  features 
of  the  environs  of  Portland,  Me  Cane 
Elizabeth  and  its  vicinity,  and  t^ 
neighboring  islands,  completed  for  the 
map  of  Portland  harbor.  (See  also 
Sections  IV  and  V.)  ' 
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APPENDIX  No.  1— Continued. 


limits  of  sections. 

Parties. 

Operations. 

Persons  conducting  opera¬ 
tions. 

Localities  of  operations. 

Section  J — 
(Continued  ) 

No.  8 

Topography . 

A.  M.  Harrison,  assistant; 
W.  H.  Dennis,  sub-assist¬ 
ant. 

Plane-table  survey  of  the  western  shore 
of  Massachusetts  bay,  completed  from 
the  lower  confines  of  Scituate  south¬ 
ward  to  the  limit  of  finished  work 
above  Pl3rmouth  harbor,  and  induding 
the  shores  of  North  river  and  its  tribu¬ 
taries.  (Sec  also  Section  V.) 

9 

Hydrography - 

• 

Lieut.  Comg.  Jas.  H.  Moore, 
U.  8.  N.,  assistant. 

1 

Soundings  completed  in  the  Sheepsoot 
river  from  its  entrance  to  Wiscuset, 
Me.  Hydrography  of  Kennebec  river 
extended  above  ^th.  Me.,  to  include 
Merrymeeting  bay.  Tides  observed  in 
both.  (See  Sections  U  and  Y. 

10 

Hydrography . 

Lieut.  Comg.  W.  G.  Temple, 
U.  8.  N.,  assistant. 

Hydrography  of  the  space  surrounding 
Half-way  Rock,  completing  that  of 
the  entrance  to  Casco  bay.  Me.  (See 
also  Sections  II  and  YI.) 

11 

Hydrography . 

Lieut.  Comg.  Alex.  Murray, 
U.  8.  N.,  assistant. 

In-shore  soundings  extended  from  Cape 
Porpoise,  Kennebunkport,  Me., abreast 
of  Portsmouth  harbor,  N.  H.,  and 
southeastward  to  the  Isles  of  Shoals. 
Dangers  developed  within  those  limits. 
Re-examination  of  Lynn  harbor,  Mass. 
Off-shore  line  of  soundings  carried  north 
of  the  latitude  of  Monomoy  light  and 
others  run  to  the  northward  and  east¬ 
ward  of  Cape  Ann,  Mass.  (See  also 
Sections  II  and  lY. ) 

12 

Hydrography _ 

Tidal  observations  _ 

Inspection........ 

Lieut.  Comg.  W.  G  Temple, 
U.  S.  N.,  assistant. 

A.  D.  Bache,  Superintendent. 

Examination  of  the  positions  and  desig¬ 
nation  of  the  buoys  in  Salem  harbor. 
Mass  ,  and  hydrography  verified  in 
several  localitiesof  Boston  harbor.  (See 
also  Sections  11  and  YI. ) 

Series  continued  at  the  Charlestowu  navy 
yard.  Mass.,  with  the  self-registering 
tide-gaugo. 

Section  IL 

From  Point  Judith 

No.  1 

Astronomical,  tele¬ 

Dr.  B.  A.  Gould,  jr.,  assist¬ 

For  exchange  of  star  signals  to  determine 

to  Cape  Henlopen, 

graphic,  and 

ant  ;  G.  W.  Dean,  assist¬ 

the  difference  of  longitude  between 

includ’g  the  coast 

magnetic  obser¬ 

ant  ;  Edward  Goodfellow, 

New  York  dty  and  Albany ;  determi¬ 
nation  of  the  magnetic  elements  at 
Albany,  and  latitude  observations  at 
Rutherford  Observatory,  New  York 
city.  (See  also  Sections  I  and  YIH.) 

of  Connecticut, 
New  York,  and 
New  Jersey,  and 
shore  of  Pennsyl¬ 
vania  and  Dela¬ 

vations. 

sub-assistant ;  A.  T.  Mos- 
man,  aid. 

ware. 

2 

Triangulation  and 
topography. 

Edmund  Blunt,  assistant ; 
Lieut.  A.  H.  Seward,  U.  8. 
A. ,  assistant ;  Lieut.  W. 
R.  Terrill,  U.  8.  A. ,  assist¬ 
ant;  C.  Fendall,  sub-as 
sistant. 

Triangulation  of  Hudson  river  carried 
from  Tunnel  Point,  northward,  to  the 
city  of  Hudson  ;  points  determined  for 
the  sounding  of  Rondout  and  Esopns 
creeks,  and  plane-table  surveys  made 
of  their  shores. 

3 

Topography . 

H.  L  Whiting,  assistant ;  C. 
Rockwell,  aid. 

Details  of  topography  of  the  north  shore 
of  Long  Island  filled  in,  from  Little 
Neck  bay,  westward,  to  Hunter  s 
Point.  (8w  also  Section  Y.) 
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APPENDIX  No.  1 — Continued. 


Limits  of  sections. 


Parties. 


Opera^cns. 


Persons  conducting  opera¬ 
tions. 


Localities  of  operations. 


SicnoN  II— 
(Coatinaed.) 


No.  4 


topography 


Hydrography  .  .  . , 


Hydrography  . 


SKUovin. 

From  Cape  Hen- 
lopen  to  Cape 
Henry,  including 
the  coast  of  part 
of  Delaware,  and 
the  coast  of  liary- 
Isnd  and  Virginia. 


No.  1 


Tidal  currents. 


Tidal  observations . 


Secondary  triangu¬ 
lation. 


Secondary  triangu¬ 
lation. 


Topography  . 


topography  . 


Topography . 


Hydrography . 


F.  W.  Dorr,  sub-assistant... 


lieutenant  Commanding  W. 
G.  Temple,  U.  S.  N.>  assist¬ 
ant. 


Lieutenant  Commanding  Jas. 
H.  Moore,  U.  S.  N.,  assist¬ 
ant,  (part  of  season ;) 
Lieutenant  Commanding 
Alex.  Murray,  U.  S.  N., 
assistant. 

H.  Mitchell,  assistant;  G 
B.  Vose  and  W.  H.  Gard¬ 
ner,  aids. 


Lieutenant  J.  P.  Roy,  U.  S 
A.,  assistant. 


John  Farley,  assistant;  8. 
A.  Wainwright,  sub- as¬ 
sistant. 


Charles  Ferguson,  sub-as¬ 
sistant. 


John  Seib,  assistant  .  , 


I.  Hull  Adams,  assistant; 
S.  A.  Wainwright,  sub- 
assistant,  (part  of  season ;) 
G.  U.  Mayo,  aid. 

Commander  W.  T.  Muse,  U. 
8.  N.,  assistant. 


Plane-table  details  of  the  shores  of  New¬ 
ark  bay  and  of  the  western  shore  of 
Arthur  Kill,  from  Newark,  southward, 
to  Perth  Amboy,  N.  J.  (See  also  Sec¬ 
tion  VI.) 

Determination  of  the  positiou  of  the 
Luddington  rocks,  near  New  Haven 
light- house,  Conn.  (See  also  Sections 
I  and  VI.) 

Hydrography  of  Hudson  river  extended 
above  Fishkill,  and  soundings  made  at 
the  entrances  of  Rondout  and  Esopus 
creeks.  (See  also  Sections  I,  IV,  and 
V.) 


Observations  on  the  currents  of  East 
river,  near  Throg’s  neck,  and  on  those 
of  New  York  harbor,  the  lower  bay, 
and  beyond  the  bar.  Lines  of  levels 
for  tidal  reductions  run  on  the  bank  of 
Hudson  river. 

Series  continued  with  self-registering 
tide-gauge  at  Governor’s  island,  (New 
York  harbor,)  and  with  the  box-gauge 
at  Brooklyn,  L.  I.  Partial  series  ob¬ 
served  at  Sandy  Hook,  N.  J. 


Extension  of  work  from  Leonard’s  creek 
upwards,  beyond  Benedict,  to  the 
vicinity  of  Nottingham,  completing 
the  triangulation  of  Patuxent  river 
Md.  ’ 


Triangulation  of  the  lower  part  of  Po¬ 
tomac  river,  Va.,  connected  with  the 
primary  work  on  Chesapeake  bay,  and 
extended  upward  to  Piney  Point. 

Plane-table  survey  of  Chincoteaguo  is¬ 
land  completed,  with  details  of  the 
coast  in  the  vicinity  of  the  boundary 
line  between  Maryland  and  Virginia. 
(See  also  Section  V.) 

Topography  from  Bigler’s  mill  to  the 
junction  of  the  Pamunkcy  and  Matta- 
poni,  completing  the  survey  of  York 
river,  Va.  Plane-table  work  extended 
on  the  shores  of  Mobjatk  bay,  up. 
wards,  to  include  East  river,  Va.  /See 
also  S^tion  V.)  ' 

Survey  of  the  city  of  Richmond,  Va  to 
complete  the  map  of  James  river 
(See  also  Section  I.)  * 

Hydro^aphy  completed  In  Fishing  bay 
Nantiooke  river,  Monic  bay,  and  Manol 
^n  nver,  and  connected  with  that  of 
J^gier  sound,  Md.  (See  also  Section 
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REPORT  OP  THE  SUPERINTENDENT  OP 


APPENDIX  No.  1 — Continued. 


Limits  of  sections. 


Parties. 


Operations. 


Persons  conducting  opera¬ 
tions. 


Localities  of  operations. 


Section  III — 
(Ck)ntinued.) 


Tidal  observations. 


Observations  continued  with  the  self- 
registering  tide-gauge  at  Old  Point 
Comfort,  and  a  series  commenced  at 
the  Washington  navy  yard,  D.  C. 


Sbchon  IV. 


From  Cape  Henry  to 
Cape  Fear,  Inclu¬ 
ding  part  of  the 
coast  of  Virginia 
and  the  coast  of 
North  Carolina 


No. 


1  Secondary  triangu¬ 
lation  and  topo¬ 
graphy. 


J.  J.  8.  Hassler,  assistant, 
(part  of  season ; )  F.  R. 
Hassler,  aid. 


For  connecting  the  coast  triangulation 
below  Cape  Henry  with  the  main 
work  on  Chesapeake  bay.  Plan'^  table 
survey  of  the  tract  adjacent  b  Bock 
bay  in  the  vicinity  of  the  Ik  andaiy 
between  Virginia  and  North  Carolina. 


2 


Triangulation 


A.  S.  Wadsworth,  assistant.. 


Selection  and  marking  of  sites  for  bases 
near  Cape  Lookout,  south  of  the 
entrance  to  Bogue  sound,  in  the  vicinity 
of  New  River  inlet,  near  New  Topsail 
inlet,  at  Masonboro*  inlet,  and  near 
Cape  Fear,  to  verify  the  coast  triangu¬ 
lation  of  North  Carolina.  (See  also 
Section  I.) 


3 


Topography 


John  Meehan,  sub  assistant 


Plane-table  survey  from  Stump  inlet 
southward  to  New  inlet,  completing 
the  topography  of  the  coast  of  North 
Carolina  between  Cape  Lookout  and 
Cape  Fear.  (See  also  Section  VI.) 


4  Hydrography 


Commander  W.  T.  Muse,  U. 
8.  N.,  assistant. 


Hydrography  of  Pamplico  sound  abreast 
of  Cape  Hatteras  extending  northward 
beyond  Gull  island,  and  westward  to 
the  limits  of  previous  work  near  Ocra- 
coke  inlet ;  soundings  in  Pamplico  be¬ 
low  Ocracoke  entrance  continued  to 
the  meridian  of  Harbor  island.  (See 
also  Section  UI.) 


Section  V. 


6 


Hydrography 


Lieutenant  Commanding  C. 
R.  P.  Rodgers,  U.  S.  N., 
assistant,  (part  of  season ; ) 
Lieutenant  Commanding 
Alexander  Murray,  U.  8. 
N.,  (part  of  season.) 


In-shore  hydre^aphy  continued  wtttward 
along  the  coast  of  North  Carolina  from 
Beaufort  entrance  to  a  point  below 
Bogue  inlet.  Off-shore  soundings  run 
in  the  same  locality  and  tides  observed. 
(See  also  Sections  I  and  II.) 


From  Cape  Fear  to  St. 
Mary’s  river,  in¬ 
cluding  the  coast 
of  South  Carolina 
and  Georgia. 


No. 


1  Secondary triangu-  C.  P.  Bolles,  assistant;  0. 
lation  and  topo-  Hinrichs,  aid. 
graphy. 


Topographical  resurvey  of  the  shores  of 
the  Cape  Fear  entrances  for  commis¬ 
sioners.  Triangulation  and  topography 
of  the  coast  completed  between  Lock¬ 
wood’s  Folly  and  Shallotte  inlet.  North 
Carolina ;  and  plane-table  work  ex¬ 
tended  westward  to  Tubbs’  inlet. 


Primary  and  sec¬ 
ondary  triangu 
lation. 


C.  0.  Boutelle,  assistant ;  H. 
8.  Du  Val,  aid  ;  W.  8. 
Edwards,  aid. 


Connection  of  the  base  on  South  islan^ 
Winyah  bay,  South  Carolina,  with 
Edisto  base,  completed  by  secondary 
triangulation  on  the  coast  of  Soum 
Carolina,  from  Winyah  entrance  south¬ 
ward  and  westward  to  Cape  ^  Roman 
light.  Primary  stations  established  on 
Hutchinson’s  island  and  Hunting  island 
for  extending  the  work 
Connexion  made  between  the  Edisto 
and  Savannah  river  bases 
secondary  work  at  the  head 
bogue  sound  and  tertiary  triangulatmn 
of  Beaufort  river,  South  Carolina.  (See 
also  Section  I.) 
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Limits  of  sections 

IMieB 

Operations. 

Persons  conducting  opera¬ 
tions. 

Localities  of  operations. 

Sicnojf  V— 
(Continued.) 

No.  3 

Secondary  and  ter¬ 
tiary  triangiila- 
tion. 

Lieut.  A.  W.  Evans,  U.  S. 
A.,  assistant ;  F.  P.  Web¬ 
ber,  aid  ;  G.  U.  Mayo,  aid, 
(part  of  season.) 

Triangulation  completed  on  Ossabaw  and 
St.  Catharine’s  sounds,  Georgia,  includ¬ 
ing  Great  and  Little  Ogeechee  rivers 
and  other  tributaries,  connecting  the 
work  from  Savannah  river  with  the 
preliminary  base  on  Sapelo  island. 
(See  also  Action  I.) 

4 

Topography . 

.  H.  L.  Whiting,  assistant ;  C. 
Rockwell,  aid,  (part  of 
season  ) 

Complete  resurvey  of  the  shores  of  Win- 
yah  bay.  South  Carolina,  upwards  from 
its  entrance,  including  the  adjacent 
outer  coast,  part  of  South  island,  the 
Marsh  islands  in  the  bay,  and  the 
shores  of  Georgetown  harbor  to  the 
junction  of  the  Pedee  and  Waccamaw 
rivers.  Rabbit  and  Hare  islands,  and 
the  city  of  Georgetown.  (See  also 
Section  II.) 

5 

Topography _ 

C.  0.  Boutelle,  assistant ; 
W.  S.  Edwards,  aid. 

Resurvey  of  the  shores  of  Charleston 
harbor,  South  Carolina,  including  the 
city  of  Charleston,  opposite  shores  of 
Ashley  and  Cooper  rivers,  Sullivan’s 
island,  Shute’s  Folly,  Drum  island, 
and  the  southern  shore  of  the  harbor 
•  extending  eastward  to  Morris’  island. 
(See  also  Section  I ) 

6 

► 

1 

1 

John  Seib,  assistant ;  C. 
Rockwell,  aid,  (part  of 
season.) 

Outer  shore  and  interior  of  Morris’  island 
and  Folly  island  resiirveyed  southward 
from  Charleston  harbor.  South  Caro¬ 
lina.  Topography  continued  on  the 
northern  side  of  St.  Helena  sound, 
embracing  the  greater  part  of  Hutch¬ 
inson’s  island  and  the  adjacent  shor^ 
of  Ashepoo  river.  (See  also  Section 

m.) 

7 

Topography... _ 

A.  M.  Harrison,  assistant ; 
Charles  Ferguson,  sub-as¬ 
sistant,  W.  H.  Dennis, 
aid. 

Topography  of  Ossabaw  sound,  Ga. ,  com¬ 
pleted,  including  the  shores  of  the 
Ogeechee  and  Vernon  rivers,  with 
numerous  tributaries  and  dependencies; 
the  shores  of  the  ‘Mnland  passage;” 
adjacent  parts  of  Great  and  Little 
Wassaw,  Skiddaway,  Ossabaw,  and 
other  islands,  and  Ra<xx)on  key.  (See 
also  Section  I ) 

8 

Topography . 

A.  W.  Longfellow,  assistant ;  ( 
Clarence  Fendall,  aid. 

I!omplction  of  the  plane  table  survey  of 
Sapelo  sound  and  river  to  Sutherland’s 
bluflf.  Survey  of  Brunswick  city,  Ga., 
and  the  environs,  with  details  of  the 
vicinity  of  Turtle  river,  and  the  to¬ 
pography  of  the  interior  of  Jekyl 
isl^d.  (See  also  Section  I.) 

9 

Hydrography . 

Lieutenant  Commanding  T. 

B.  Huger,  U.  8.  N.,  assist¬ 
ant. 

Resurvey  of  the  entrances  and  bars  of 
Capo  Fear  river,  for  commissioners. 
Re-examination  of  Maffitt’s  channel. 
Charleston  harbor;  and  off-shore  hy¬ 
drography  between  Cape  Roman,  8.  C. , 
and  Femandina,  Fla. 

10 

Hydrography  ..... 

Lieutenant  Commanding 
James  H.  Moore,  U.  S.  N., 
assistant. 

Hydrography  completed  in  Sapelo  sound 
and  river,  extending  from  inside  the 
bar  upwards  to  Sutherland’s  bluff.  (See 
also  Sections  I  and  II.) 
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Limits  of  sections. 

Parties. 

Operations. 

Persons  conducting  opera¬ 
tions. 

Localities  of  operations. 

Section  V — 
(Continued.) 

Tidal  observations- 

Series  of  observations  continued  with  the 

self-registering  tide-gauge  near  the 
custom-house  at  Charleston,  8.  C. 

Inspention  _ 

A.  D.  Bache,  Superintendent. 

Section  VI. 

From  St  Mary's  riv¬ 
er  to  St.  Joseph’s 
bay,  including  the 
eastern  and  part 
of  the  western 
coast  of  Florida 
peninsula,  with 
the  Florida  reefs 
and  keys. 

No.  1 

Triangulation . 

Captain  J.  H.  Simpson,  U.  8. 
Topographical  Engineers, 
assistant,  (part  of  season  ;) 
Captain  M.  L.  Smith,  U.  S. 
Topographical  Engineers, 
assistant ;  J.  A.  Sulli¬ 
van,  sub-assistant ;  F.  W. 
Alexander,  aid,  (part  of 
season  ;)  R.  M.  Stiles,  aid. 

Triangulation  for  the  air-line  measure¬ 
ment  between  Fernandina  and  Cedar 
keys,  Fla.,  continued  from  Dunn’s 
creek  southward  and  westward  to 
Padgett's  Station,  and  opening  of 
lines  of  sight  beyond  to  Trail  ridge. 

2 

Triangulation  ..... 

Benjamin  Huger,  Jr.,  sub¬ 
assistant  ;  Rufus  King,  jr., 
aid. 

From  St.  John's  river  entrance,  south¬ 
ward  along  the  eastern  coast  of  Florida 
peninsula,  to  Diego  plains.  (See  also 
Section  I.) 

3 

Triangulation . 

Lieutenant  A.  H.  Seward, 
U.  S.  Army,  assistant ;  C. 
B.  Baker,  ^d. 

Triangulation  carried  from  the  Cape  Sa¬ 
ble  base,  Florida  peninsula,  southward 
and  eastward,  and  connected  at  Lig¬ 
num  Vitae  key  with  general  work  on 
the  main  line  of  the  Florida  reef.  (See 
also  Section  U.) 

4 

Triangulation  ..... 

Lieutenant  J.  C.  Clark,  U  S. 
A. ,  assistant ;  C.  W.  Du¬ 
val,  aid. 

Preliminary  base  measured  on  Sanibel 
island,  coast  of  Florida,  and  triangula¬ 
tion  carried  northward  over  San  Car¬ 
los  bay  ns  far  as  Boca  Grande  and  Cap- 
tiva  Pass,  including  the  entrance  to 
Charlotte  harbor. 

5 

Topography  ..  .... 

John  Meehan,  sub-asssistant. 

Plane  table  survey  of  the  coast  of  Florida, 
extending  from  St.  John’s  river  south¬ 
ward  to  Diego  Plains,  and  Including 
the  shores  of  Pablo  creek.  (See  also 
Section  IV.) 

1 

6 

Topography  _ _ 

F.  W.  Dorr,  sub-assistant; 
James  Gilliss,  aid. 

Inside  shore  of  Long  Island  Florida  reef, 
opposite  to  Key  Largo,  traced  to  Taver¬ 
nier  creek  ;  survey  of  the  southern  port 
of  Long  key,  the  Conch  keys.  Duck 
key,  the  Channel  keys,  Grassy  key,  the 
Crawl  keys,  and  a  part  of  Fat  Deer 
key,  and  fast  land  thereon  marked  in 
quarter  sections  for  the  General  Land 
Office.  (See  also  Section  II.) 

7 

Topography  -•...« 

C.  T.  lardella,  sub-assistant; 
J.  8.  Bradford,  aid. 

Topography  of  Plantation  or  Windly's 
key,  Vermont  and  Shell  keys.  Upper 
and  Lower  Matecumbe,  the  greater 
part  of  Long  key,  and  small  patches 
inside  of  the  general  range,  with  quar¬ 
ter  section  markings  for  the  General 
Land  Office.  (^  also  Section  VH.) 

8 

Topography  ...... 

F.  W.  Dorr,  sub-assistant; 
James  Gilliss,  aid. 

Shore-line  of  the  southern  entr^oe  to 
Charlotte  harbor,  Fla.,  Including  the 
eastern  side  of  San  Carlos  bay  from 
Mn.nfAnggm  Pass  northward  to  Sword 
Point,  the  entrance  of  Caloosahatchw 
river,  the  eastern  half  of  Sanibel  island, 
and  the  southern  part  of  Rne  island. 
(See  also  Section  n.) 
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APPENDIX  No.  1 — Continued. 


limits  of  seettous. 

Parties. 

Operations. 

i 

PersooB  oonducting  opera¬ 
tions. 

Localities  of  operations. 

Section  VI— 
(Continued.) 

No.  9 

Hydrography  .... 

Lieut.  Comg.  W.  G.  Temple, 
U.  S,  N, ,  assistant. 

Soundings  on  the  Florida  reef  extended 
from  l^hia  Honda  northward  and  east¬ 
ward  to  Key  Vocas.  (See  also  Section 
I  and  Gulf  Stream.) 

10  ndal  observations.  G.  Wurdemann  . 


Inspection .  A.  D.  Bache,  Superintendent. 


Giju  Bteum . .  Deep-sea  soundings 


SicnoH  Vn. 

From  St.  Joseph’s  No.  1  Triangulation . 

bey  to  Mobile  bay, 
induding  part  of 
western  coast  of 
Florida  and  the 
coast  of  Alabama. 


Commander  B.  F.  Sands,  U. 
S  N.,  assistant;  Lieut. 
Comg.  W.  G.  Temple,  U. 
S.  K.,  assistant. 


Series  continued  with  self-registering 
gauges  at  Fort  Cliuch,  Cape  Florida, 
Indian  key,  Key  West,  and  Tortugas, 
Florida  reefs,  and  observations  com¬ 
menced  at  Charlotte  harbor  and  Eg- 
mont  key,  (Tampa.) 


Sections  from  Key  West  and  the  Tortugas 
to  Havana,  with  determinations  of  the 
temperature  at  various  depths.  Obser¬ 
vations  on  the  counter  current  in  the 
stream  south  of  Cape  Hatteras.  (See 
also  Sections  I  and  VIII.) 


G.  H.  Bagwell,  sub-assistant;  Triangnlation  of  the  western  coast  of 
M.  0.  Bering,  aid.  Florida  peninsula  continued  from 

Crystal  river  southward  to  Homosassa 
Point. 


2  Triangnlation.  ....J 


3  Astronomical  ob¬ 
servations,  tri- 
angulation,  and 
topography. 


4  Topography  . . 


5  Topography . 


S.  C.  McCorkle,  sub-assist¬ 
ant;  A.  W.  UhompsoD, 
aid. 


F.  H.  Gerdes,  assistant ;  J. 
G.  Oltmanns,  sub-assist- 
ant  ;  C.  H.  Boyd,  aid. 


6  Topography . 


N.  S.  Finney,  sub-assistant ; 
J.  L.  lllghman,  aid. 


C.  T.  lardella,  sub-assistant ; 
J.  S.  Bradford,  aid. 


George  D.  Wise,  assistant; 
F.F.Ne8,aid. 


Extension  of  work  from  Southwest  cape, 
Fla.,  over  Alligator  harbor  and  Dog 
island,  and  westward  to  its  previous 
limits  near  Apalachicola,  completing 
the  trian^ation  of  St.  George's  sound. 
Beconnaissance  made  for  continuing 
the  work  eastward  to  St.  Mark's. 

J  Triangulation  of  the  Lagoon  westward 
from  the  entrance  to  Pensacola  habor, 
and  of  Escambia  bay  from  its  entrance 
northward  to  Live  Oak  Point.  Obser¬ 
vations  for  latitude,  azimuth,  and  the 
magnetic  elements  at  Pensacola,  and 
plane-table  survey  within  the  limits  of 
t^tmngulation.  (See  also  Section 

Topography  of  the  western  coast  of 
the  Florida  peninsula  continued  from 
Crystal  river  entrance  southward,  and 
including  the  shores  of  Crystal  and 
Salt  Water  bays,  with  the  adjacent 
shell  and  coral  reefr. 

Shore-line  and  part  of  the  interior  of  St. 
James’  island,  St  George’s  sound,  Fla 
from  Ocklokonee  Point  and  Southwert 
cape  westward  to  complete  work  near 
“eluding  the  shores 
of^Alligator  harbor.  (See  also  Section 

To^gmphy  completed  on  tho  m<dn  shore 

ApalMhioola  nver  eastward  bey3 
Crooked  nver,  and  westward  to  hS 
^-.  including  plane-table  surwvsTf 
1  Dog  island  and  St.  Vincent  island^  ” 
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BEPOBT  OF  THE  SDPEBINTElin&ElilT  OP 

APPENDIX  No.  1 — Continued. 


Limits  of  sections. 


Parties. 


Operations. 


Persons  conducting  opera¬ 
tions. 


Localities  of  operation. 


Section  VII — 
(Continued.) 


No. 


7  Hydrography 


lieutenant  Commanding  J. 
K.  Duer,  TJ.  S.  N.,  assist¬ 
ant. 


Preliminary  investigation  of  the  capacity 
of  a  new  channel  leading  into  St. 
George’s  sound,  Fla.,  past  the  east  end 
of  Dog  island.  Hydrography  of  the 
east  and  west  passes  into  the  sound, 
including  their  approaches  and  hare, 
and  the  development  of  adjacent 
shoals.  (See  also  Section  IX.) 


Tidal  observations  J 


Series  of  observations  commenced  with 
self-registering  tide-gauges  at  Cedar 
keys  and  Pensacola. 


Section  VIII. 


From  Mobile  bay  to 
Vermilion  bay, in¬ 
cluding  the  coast 
of  Alabama  and 
Mississippi  and 
part  of  the  coast 
of  Louisiana. 


No. 


1 


Astronomical,  tele¬ 
graphic,  and 
magnetic  obser¬ 
vations. 


G.  W.  Dean,  assistant ;  Ed¬ 
ward  Goodfellow,  sub-as¬ 
sistant;  J.  Kincheloe,aid; 
A.  T.  Mosman,  aid. 


For  telegraphic  difference  of  longitude 
between  Mobile  and  New  Orleans.  Ob¬ 
servations  for  latitude  and  for  the  mag¬ 
netic  elements  at  New  Orleans.  (See 
also  Sections  1  and  II.) 


2 


Primary  triangula¬ 
tion. 


J.  E.  Hilgard,  assistant;  Ste¬ 
phen  Harris,  sub-assist- 
ant  ;  R.  E.  Halter,  aid ; 
Henry  W.  Bache,  aid. 


Primary  triangulation  of  Mississippi 
sound  carried  westward  to  the  meridi¬ 
an  of  New  Orleans  and  connected  with 
stations  in  that  city.  (See  also  Sec¬ 
tion  I.) 


3 


Astronomical  ob¬ 
servations  and 
triangulation. 


F.  H.  Gerdes,  assistant;  J. 
G.  Oltmanns,  sub-assist¬ 
ant  ;  C.  H.  Boyd,  aid  ;  R. 
E.  Halter,  aid,  (part  of  sea¬ 
son.) 


Measurement  of  a  preliminary  baw  and 
triangulation  of  the  Mississippi  delta 
from  the  mouths  of  the  passes  upwards 
to  their  junction.  Observations  for 
latitude  and  azimuth,  and  for  local 
time  in  connection  with  exchanges  of 
telegraph  signals  between  the  astro¬ 
nomical  station  and  New  Orleans. 
(See  also  Section  VII.) 


4 


Reconnaissance _ 


F.  H.  Gerdes,  assistant ;  J. 
G.  Oltmanns,  sub-asrist- 
ant. 


^connaissance  for  extending  the  tri¬ 
angulation  going  westward  from 
Atchafalaya,  over  Cote  Blanche  bay 
(west)  and  Marsh  island.  (See  also 
VTT  ^ 


6  Topography, 


6  Hydrography 


W.  S.  Gilbert,  sub-assistant ; 
R.  E.  Evans,  aid. 


Commander  B.  F.  Sands, 
U.  S.N.,  assistant. 


Survey  of  the  neck  of  land  between 
Lake  Borgne  and  Lake  Pontchartrain, 
bounded  by  West  Pearl  river  on  the 
northeast  and  by  Chef  Menteur  on  the 
southwest,  including  the  Rigolets,  the 
shore-line  of  Lake  St.  Catharine  and  its 
numerous  connections  with  the  lakes. 
(See  also  Section  I.) 

Hydrographic  reconnaissance  of  Dike 
Borgne,  in  the  vicinity  of  Bayou  Du¬ 
pre.  fundings  completed  at  the  en¬ 
trance  and  in  Atchafalaya  bay,  Ia.,  esst 
of  the  meridian  of  Point  au  Chevreuil. 
Line  of  soundings,  run  from  the 
falaya  entrance  eastward  to  the  Mis^- 
sippi  delta,  and  from  thence  to  me 

Tortugas  bank,  with  observations  for 

deep-sea  temperatures.  (See  also  Gulf 
Stream.) 
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limits  of  sections. 


Sbctioh  IX. 

From  Vermilion  bay 
to  the  Bonthwest- 
em  boundary,  in¬ 
cluding  part  of  the 
,coQSt  of  Louisiana 
and  the  coast  of 
Texas. 


SicnoR  X. 

Western  coast  of 
the  United  States, 
from  the  southcm 
Itoundary  to  the 
42d  pandlel,  in¬ 
cluding  the  coast 
of  California. 


APPENDIX  No.  1— Continued. 


Parties. 


Operations. 


Persons  conducting  opera¬ 
tions. 


Localities  of  operations. 


No. 


1 


Beconnaissance  for 
triangulation. 


S. 


A.  Gilbert,  assistant ; 
Charles  Hosmer,  aid. 


Minute  reconnaissance  of  the  coast  of 
Texas  from  Matagorda  entrance  to 
Aran&'is  pass,  including  the  shores  of 
Espiritu  Santo,  San  Antonio,  and  Aran¬ 
sas  hays.  Stations  selected  for  the  tri- 
angulation,  and  preliminary  plane- 
table  surveys,  soundings,  and  tidal  ob¬ 
servations  made  to  facilitate  future 
progress 


2  Topography 


M. Seaton,  sub-assistant;  T. 
C.  Bowie,  aid. 


Plane-table  survey  of  the  shores  of  La¬ 
vaca  bay  completed,  including  the 
entrances  of  its  tributaries  and  the 
town  of  Lavaca. 


3  Hydrography 


Lieutenant  Commanding  J. 
K.  Duer,  U.  8.  N.,  assist¬ 
ant. 


Hydrographic  reconnaissance  of  the  ap- 
proiiches,  bar,  and  channel  of  the 
Brazos  river  to  Velasco,  Tex  Series 
of  soundings  between  the  Mi8sissit)pi 
delta  and  Galveston.  (See  also  Section 
VU.) 


No.  1 


Primary  and  sec¬ 
ondary  triangu- 
lation. 


W.  E.  Green  well,  assistant ; 
P.  C.  F.  West,  aid,  (part  of 
season.) 


Primary  work  on  the  coast  of  Santa  Bar¬ 
bara  channel.  Cal.,  completed  west¬ 
ward  to  San  Buenaventura,  and  sec¬ 
ondary  triangulation  made  for  the 
survey  of  the  island  of  San  Miguel. 


2 


8 


4 


5 


6 


Primary  and  sec¬ 
ondary  triangu¬ 
lation. 


G.  A.  Fairfield,  assistant, 
(part  of  season ;)  C  B.  El¬ 
lis,  aid,  (part  of  season.) 


Triangulation  and 
topography. 


Aug.  F.  Rodgers,  sub-assist¬ 
ant,  (part  of  season ;) 
David  fcerr,  aid. 


Topography  .  - 


W.  M.  Johnson,  sub-assist¬ 
ant  ;  C.  M.  Bache,  aid. 


Topography 


Hydrography . 


A.  F  Rodgers,  sub-assistant, 
(part  of  season ;)  David 
Kerr,  aid. 

Lieutenant  Commanding 
Rich’dM.  Cuyler,U.  8.N., 
assistant. 


Tidal  observutions- 


Lieut  G.  H.  Elliot,  United 
States  engineers. 


n  o 


Observations  nearly  completed  at  the 
primary  station  on  Tomales  hay.  Cal. 
Triangulation  of  Petaluma  creek  com¬ 
pleted,  including  its  entrance  into  San 
Pablo  bay,  Col.,  and  the  town  of  Peta¬ 
luma. 

Triangulation  made  on  Napa  creek,  from 
San  Pablo  hay,  Cal. ,  to  the  town  of 
Napa,  and  the  plane-table  survey  com¬ 
pleted. 

Plane-table  survey  exUmded  eastward, 
around,  and  including  Point  Duma’ 
Cal.,  and  topography  commenced  on 
Santa  Cruz  island,  (Santa  Barbara 
channel.) 

Detailed  resurvey  of  San  Francisco  city 
and  its  environs  completed. 


-  O-  ai;  me 

approaches  of  the  Golden  gate.  Sup¬ 
plementary  hydrography  executed 
along  the  front  of  San  Francisco  city 
and  additional  soundings  made  in  the 
foutbenstem  part  of  ban  Francisco 
bay.  1  Ides  observed  at  three  Btationg. 

Observationa  continued  with  sclf-rpaia 
termg  tide  gauges  at  San  Diego  cV' 
and  at  Fort  Point,  near  San  Francisco 
(See  also  Section  XI.)  ‘ 
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REPORT  OF  THE  SUPERINTENDENT  OP 


APPENDIX  No.  1— Continued. 


Limits  of  sections. 

Parties. 

Operations. 

Persons  conducting  opera¬ 
tions. 

Localities  of  operations. 

Section  XI. 

Western  coast  of  the 

No.  1 

Triangulation  and 

James  8.  Lawson,  sub-assist- 

Reconnaissance,  erection  of  signals,  and 

United  States, 

topography. 

ant ;  P.  C.  F.  West,  sub- 

triangulation  in  the  lower  part  of  the 

from  the  42d  par¬ 
allel  to  the  north¬ 
ern  boundary,  in¬ 
cluding  the  coast 
of  Oregon  and 
Washington  Ter¬ 
ritories. 

2 

Hydrography _ 

assistant,  (part  of  season.) 

Commander  James  Alden, 

Gulf  of  Georgia,  W.  T.  Plane-table 
surveys  of  the  islands  lying  at  the 
northern  entrances  of  Rosario  strait 
and  Canal  de  Haro,  forming  the  south¬ 
ern  boundary  of  the  Gulf  of  Georgia. 

Soundings  executed  in  the  southeastern 

3 

Tidal  obserrations. 

U.  8.  N.,  assistant. 

Lieut.  G.  H.  Elliot,  United 

part  of  the  Gulf  of  Georgia,  W.  T., 
and  general  duty  for  the  Deportment 
of  State,  connected  with  the  opera¬ 
tions  of  the  commissioner  on  the  north¬ 
western  boundary  of  the  United  States. 

Series  continued  with  the  self-registering 

States  engineers. 

gauge  at  Astoria,  Oregon.  (See  also 
Section  X.) 
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APPENDIX  No.  2. 


List  of  Army  officers  on  Coast  Survey  duty  March  1,  1858. 


Officens. 


Bank. 


Date  of  attachment. 


W.  R.  Palmer . 

liartin  L.  Smith... 
Joseph  C,  Clark,  jr 
Ambroee  P.  Hill  .. 
John  C.  Hdball ... 
AagnstnsH  Sewan 
Edward  B.  Hunt . . 

Bufiis  Saxton . 

James  P.  Boj . 

Thomas  Wilson .... 
William  Myers . 


Captain  topographical  engineers 
Captain  topographical  engineers 
First  lieutenant  4th  artillery  .. 

First  lieutenant  Ist  artillery _ 

First  lieutenant  2d  artillery _ 

Plrgt  lieutenant  6th  infantry  .  . 

First  lieutenant  engineers . 

Plrst  lieutenant  4th  artillery  . . 
First  lieutehant  2d  infantry  .... 

First  lieutenant  5th  infantry _ 

First  lieutenant  9th  infantry . .  . . 


November  17,  1857 
December  9,  1856 
January  7,  1854 
November  23,  1855 
September  6,  1854 
December  11,  1851 
May  6,  1861 

December  25,  1855 
October  7,  1863 
May  26,  1857 
September  19,  1857 


APPENDIX  No.  3. 


IM  of  Army  officers  m  Coast  Survey  duty  September  1,  1858. 


Officers. 


Hank. 


T.  J.  Cram . 

W.  R.  Palmer . 

Martin  L.  Smith... 
Ambrose?.  Hill... 
JohnC.Tidhall... 
Aagostus  H.  Sewarc 
Edward  B.  Hunt . . 

Rnfog  Saxton _ _ 

James  P.  Roy . 

William  R.  Terrill. 
Thomas  Wilson ... 
William  Myers.... 


Captain  topographical  engineers 
Captain  topographical  engineers 
Captain  topographical  engineers 
First  lieutenant  1st  artillery — 
First  lieutenant  2d  artillery... 
First  lieutenant  6th  infantry 

First  lieutenant  engineers . 

Urst  lieutenant  4th  artillery  .. 
First  lieutenant  2d  infantry  ... 
First  lieutenant  4th  artillery  — 
First  lieutenant  5th  infantry  .. 
First  lieutenant  9th  infantry  . . 


Date  of  attachment. 

-  March 

26,  1858 

November  17,  1857 

December 

9,  1856 

November  23,  1855 

.  September 

6,  1854 

December 

H,  1851 

May 

5,  1851 

.  December 

26,  1855 

October 

7,  1853 

.  March 

17,  1868 

.  May 

26,  1857 

-  September  10,  1857 
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REPORT  OP  THE  SUPERINTENDENT  OF 


APPENDIX  No.  4. 

List  of  Navy  officers  on  Coast  Survey  duty  March  1,  1858. 


Vessel. 


Steamer  Bibb 


Schooner  Crawford. 
Schooner  Wave .... 


Steamer  Corwin  . 

Steamer  Vixen  .. 
Steamer  Walker  . 


Steamer  Active  . 


Locality  of  service. 

Officers. 

Rank. 

Office- work,  Section  I.. 
Office-work,  Section  IV. . 

F.  A.  Roe _ - . 

T^ieu tenant _ _ 

W.  T.  Muse . 

CornTnander _ 

R.  D.  Minor . 

Lieutenant _ 

Office-work,  Section  V-. 

J.  N.  Maffitt . 

_ do _ _ 

Office-work  ...... _ 

James  Alden..... _ 

ComTnandflT _ _ 

Section  IV . 

C.  R.  P.  Rodgers . 

Lieutenant  commanding.. 

K.  R.  Breese _ _ 

lieutenant _ _ 

Henry  Wilson . . 

. do . 

A.  E.  K.  Benham _ 

. do . 

De  Grasse  Livingston. 

H.  0.  Mayo . . 

Passed  assistant  surgeon.. 

Section  V . 

Thomas  B.  Huger... 

Lieutenant  commanding.. 

Section  V . 

Janies  H.  Moore..... 

_ do  , 

George  H.  Bier . . 

Lieutenant _ _ 

B.  E.  Hand. _ _ 

Section  VI..... . 

W.  G.  Temple . 

Lieutenant  commanding.. 

J.  H.  Rochelle _ 

Licutenuit _ 

W.  M.  Gamble _ 

. do . .  • 

W.  McGunnegle _ 

_ ...do _ 

Sections  VII  and  IX... 

John  K.  Duer . 

Lieutenant  commanding.. 

John  P.  K.  Mygatt _ 

Lieutenant _ .... _ 

.  Section  VUI _ _ 

B.  F.  Sands . 

Commander 

John  Irwin  ......... 

Lieutenant _ 

W.  T.  Hord . 

Assistant  surgeon _ .... 

Sections  X  and  XI . 

R.  M.  Cuyler _ _ _ 

Lieutenant  commanding.. 

S.  S.  Bassett _ 

Lieutenant _ 

P.  C.  Johnson... _ 

. do . 

James  Suddards  _ _ 

Passed  assistant  surgeon.. 

Date  of  attachment. 


February 

February 

January 

May 

May 

July 

July 

December 

February 

July 

December 

October 

January 

February 

December 

June 

July 

September 

December 

August 

February 

May 

October 

November 

June 

March 

July 

July 


21, 1856 

27. 1867 
15, 1858 

9, 1843 

18. 1849 

7. 1856 

10.1855 

8. 1856 

12.1867 

8.1856 

10. 1856 

12. 1857 

22. 1857 

10. 1857 

1.1857 

5.1855 

11. 1855 

18. 1855 

8. 1857 

1.1855 

26. 1857 

14. 1850 

15. 1856 

3.1857 
20,1845 
17,1849 
20, 1854 

1, 1867 
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APPENDIX  No.  5. 

List  of  Navy  officers  on  Coast  Survey  duty  September  1,  1858. 


Vessel. 

Locality  of  service. 

Officers. 

1 

Rank. 

Date  of  attachment. 

Office . . . 

B.  P.  Sands . 

Commander . 

May 

14, 1850 

R.  M.  Cuyler . 

Lieutenant . 

June 

20, 1845 

Steamer  Bibb . 

Section  I . 

Alexander  Murray _ 

Lieutenant  commanding-- 

April 

23, 1858 

K.  R.  Breese . 

Lieutenant . . 

July 

10, 1855 

Henry  Wilson . 

. do . 

December 

8,1856 

A.  E.  K.  Bculiain _ 

. do . 

February 

12, 1857 

1 

H,  0.  Mayo . 

Passed  assistant  surgeon  .  - 

December 

10,1856 

Steamer  Corwin . 

Section  I . 

W.  Q.  Temple . 

Deu tenant  commanding.. 

June 

5, 1855 

J.  H.  Rochelle . 

Lieutenant . . 

July 

11, 18S5 

1  W.  McGunnegle _ 

. do . 

December 

8, 1857 

H.  M.  Garland . 

. do . . 

May 

17, 1868 

Schooner  Vaiina . 

Section  I . - . 

James  H.  Moore _ 

1  Lieutenant  commanding.. 

January 

22, 1857 

George  H.  Bier . 

Lieutenant _ _ _ _ 

February 

10, 1857 

Bayard  E.  Hand . 

. do . 

December 

1, 1867 

Steamer  Vixen . 

Section  11- . 

John  K.  Duer . 

Lieutenant  commanding.. 

August 

1, 1855 

1 

J.  P.  K.  Mygatt . 

Lieutenant . . . 

February 

25, 1857 

Schooner  Crawford . 

Section  in . 

T.  B.  Huger . 

Lieutenant  commanding- . 

October 

12,1857 

Steamer  Hetael-, . 

I  Section  IV . ....I 

W.  T.  Muse.. . 

Commander . . . 

February 

27, 1857 

Greenleaf  Gilley . 

Lieutenant . . 

April 

9,1858 

Steamer  Active . 

Section  XJ.... . 

James  Alden...^ _ 1 

Commander . . . 

May 

18, 1849 

1 

W.  Gwathmey _ 1 

Lieutenant . 

May 

20, 1858 

P.  C.  Johnson....... 

July 

20, 1854 

John  G.  Mitchell _ 

. do . 

June 

30, 1858 

James  Suddards . 

Passed  assistant  surgeon.. 

July 

1,1857 
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APPENDIX  No.  6. 

lAst  of  informatim  furnished  by  the  Coast  Survey  during  the  year  1857-58,  under  authority  <f  the 

Treasury  Department. 


Date. 


1857. 

Nov.  2 
4 
10 
11 
17 
25 


To  whom  communicated. 


Hon.  D.  L.  Yulec . — . . 

Prof.  A  Guyot . 

Capt.  A.  A.  Humphries,  Top.  Engineers 

Astronomical  Journal . . 

Thomas  Jekyll  - - 

Capt.  W.  F.  Reynolds,  Top.  Engineers. 


Dec. 


6 

6 

6 

6 

22 

22 

22 


G.  W.  Blunt,  esq . 

. . do . . . 

Light-house  Board . .  — . -  — 

Portland  Board  of  Trade . 

Governor  of  Massachusetts  .... - 

Capt.  H.  W.  Ben  ham,  Corps  of  Engineers 
Governor  of  New  York _ _ 


26 

31 

1858. 

Jan.  19 
23 
31 

Feb.  2 


J.  B.  and  D.  E.  Calver,  esqs . 

Portland  Board  of  lYade . . 

Col.  Harvey  Brown,  U.  S.  A . . 

P.  Barnes,  esq . . . 

Northwestern  Boundary  Commissioner. 
G.  W.  Blunt,  esq . 


3  Gen.  John  A.  Quitman..------ . . 

12  Northwestern  Boundary  Commissioner 
20  G.  W.  Blunt,  esq . 


20 


.do 


20 

25 

March  6 
10 
19 


_ ...  _ - 

Hon.  John  A.  Dix . - . 

Stephen  Taber,  esq . 

Engineer  Bureau . . 

Capt.  G.  W.  Cullum,  Corps  of  Engineers. 


22 

29 

29 

30 


G,  W.  Blunt,  esq . 

Committee  on  Cape  Fear  river. 

Theodore  Sedgwick,  esq . 

S.  J.  Martenet,  esq . . 


April 


6 

7 

8 
8 
9 

13 

17 

21 


Hon.  S.  R.  Mallory - - - - - 

I  Light-house  Board . 

Charles  Copley,  esq . 

. do  ..  . 

Lieut.  W.  H.  Stevens,  Corps  of  Engineers 

L.  McKay,  esq . - . 

Prof  0.  xM.  Mitchel . 

W.  H.  Denning,  esq . 


May 


8  Maj.  J.  G.  Barnard,  Corps  of  Engineers 
13  Prof  H  L.  Smith . 


15 


Contractors  on  improvement  of  Coipus  Christi 


Information  communicated. 


Tmcing  of  part  of  Amelia  river,  Florida. 

Measurement  of  height  of  Mount  Washington,  N.  H. 

Data  relative  to  tides  at  the  Belize,  La. 

Results  of  observations  on  occultations  of  the  Pleiades. 

Data  for  projecting  maps  between  latitude  14®  and  200. 
Tracing  of  Cape  May  from  steamboat  landing  to  the  village. 
New  Jersey. 

Tracing  of  hydrography  in  vicinity  of  Cape  Ann,  Mass. 
Tracing  of  off-shore  soundings,  coast  of  Massachusetts. 

Tracing  of  hydrography  off  Cape  Ann,  Mass. 

Tracing  showing  bank  off  Union  wharf,  Portland  harbor.  Me. 
Developments  of  resurvey  of  Provincetown  harbor.  Mass. 
Tracing  of  resurvey  of  Provincetown  harbor,  Mass. 

Tidal  and  current  observations  made  in  and  neat  Hell  Gate 
and  in  Hudson  river,  N.  Y. 

List  of  geographical  positions  in  the  vicinity  of  New  York  city. 
Tracing  of  **  Jordan’s  rock,”  entrance  to  Portland  harbor,  Me. 

Tracing  of  Fortress  Monroe  and  vicinity,  Va. 

Latitude  and  longitude  of  Mount  Washington,  N.  H. 

Tracing  of  reconnais.sance  of  the  Gulf  of  Georgia,  W.  T. 
Certain  latitudes  and  longitudes  between  Charleston  and  Tybee 
light,  S.  C. 

Tracing  of  Ship  Island  harbor,  Miss. 

Tracing  of  Semiahmoo  bay,  W.  T. 

Tracing  of  off-shore  hydrography  from  Charleston,  S.  C.,  to 
Savannah,  Ga. 

Tracing  of  off  shore  soundings  from  Newburyport  to  Monomoy, 
Massachusetts. 

Tracing  of  hydrography  from  Gumett  Point  to  Scituate,  Mass. 
Tracing  of  Byram  river  entrance,  N.  Y.  and  Conn. 

Tracing  of  topography  of  part  of  Currituck  sound,  N.  C. 

Tidal  and  magnetic  data  of  Kennebec  river  entrance,  Me. 
Tracing  of  shore-line  of  Sullivan’s  island,  showing  position  of 
buoys  in  Maflitt’s  channel.  Charleston  harbor,  8.  C. 

Tracing  of  hydrography  from  Charleston  to  Gape  Roman,  8.  C, 
Tracings  of  Cape  Fear  entrance,  N.  C. 

Tracing  showing  wharf-line  of  Wallabout  bay,  East  river,  N.  Y. 
Ti-acing  from  reduction,  of  western  shore  of  Chesapeake 

bay  from  Middle  river  to  Patuxent  river  entrance. 

Tracing  of  Pensacola  bay,  Fla. 

Tracing  of  entrance  to  l^n  Francisco  bay.  Cal. 

Tracing  of  hydrography  of  Hatteras  inlet,  N.  C. 

Tracing  of  hydrography  of  Ocracoke  inlet,  N.  C. 

Tracing  of  hydrography  of  Matagorda  bay,  Texas. 

Tracing  of  Pass  Cavallo,  entrance  to  Matngorda  bay,  Texas. 
Certain  information  relative  to  personal  equations. 

'lYacing  of  hydrography  of  Hudson  river  from  Peekskill  to 
Newburgh,  N.  Y. 

Tracing  of  shore-line  of  Sandy  Hook,  N.  Y. 

Specimens  of  bottom  taken  in  soundings  mode  by  the  Coast 
Survey. 

Tracing  showing  Ayer’s  and  Oyster  reefs,  coast  of  Texas. 


June 


17 

18 

20 

24 

31 

2 


uay. 

Capt.  G.  W.  Cullum,  Corps  of  Engineers- 
Chamber  of  Commerce,  Charleston,  8.C 
A.  M.  Edwards,  esq.-----  — . 


Collector  of  Customs,  Puget's  Sound,  W.  T - 

Light-house  Board-.-.--- . . . — 

F.  A.  Conkling,  esq . . . . 


Tracing  of  resurvey  of  Maffitt’s  channel,  Charleston  harbor, 
S.  C.,  in  1858. 

'Tracing  of  resurvey  of  Maffitt’s  channel,  Charleston  harbor, 
S.  C.,  in  1858. 

Specimens  of  bottom  taken  in  deep-sea  soundings  by  the  Coast 
Survey. 

Tracing  of  Semiahmoo  bay,  W.  T. 

Tracing  from  reduction,  Pensacola  bay,  Fla. 

Expenditures  of  the  Coast  Survey,  and  facts  on  insurance,  upon 
Florida  reefs. 
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APPENDIX  No.  6 — Continued. 


Dftte. 


To  whom  oommonicated. 


Information  communicated. 


1858. 

June  2 

14 

15 
15 

15 

16 


A.  F.  Ravenel,  esq- 
Ught-honse  Board. 

(lOa  a  a  a  V  •  —  _  i 

...do..... — 
Prof  J.  L.  Riddell. 
W.  H.  Da?idge,  eeq 


16  ....... .do. ..... < 

18  Hon.  E.C.  Cabell, 


19 

22 


Messrs.  Sartwell  and  Duncan 
Richard  A.  Stewart,  esq - 


Joljr 


12 


Engineer  Bureau. 


22 


G.  W.  Blunt,  esq 


Aag. 


22 

7 


Col.  C.  Schlatter . . 

Capt.  W.  B.  Franklin,  Top.  Engineers. 


24 


L.  M.  Rutherford,  esq. 


Sept.  3 
3 
3 

10 

15 

16 

Oct.  22 

22 


Viiginia  and  Maryland  Boundary  Commissioners . 

. do . . . do . 

. .do . do . I 

Board  of  Engineers,  U.  S.  A . I 

Gorernor  of  Massacb usetts . . . --I 

A  G.  Thompson,  esq . . . . . 

Col.  T.  J.  Lw . . . I 

. do . - _ _ ...I 


Results  of  observations  made  upon  the  depth  of  water  at  Cedar 
Keys,  Florida. 

Tracing  of  Galveston  bay  entrance,  Texas. 

Tracing  of  hydrography  of  Clopper  s  bar,  Galveston  bay,  Texas. 

Tracing  of  shore-line  of  Pearl  river  entrance  and  vicinity,  Miss. 

Description  of  meridian  line  established  at  New  Orleans,  La. 

Tracing  showing  position  of  rock  near  “The  Brothers,”  San 
Francisco  bay,  (  al. 

Tracing  showing  reef  near  Contra  Costa,  San  Pablo  bay,  Cal, 

Tracing  of  topography  of  Dog  island  and  St.  George  s  sound,  in 
vicinity  of  Crooked  river,  Fla. 

Tracing  of  Matagorda  entrance  and  bar,  Texas. 

Tracing  of  reconnaissance  of  southwestern  part  of  Lake  Borgne, 
Louisiana. 

Tracing  of  part  of  Delaware  bay,  showing  the  breakwater 
erected  by  the  United  States  government. 

Tracing  of  hydrography  oflf  coast  of  North  Carolina  in  vicinity 
of  Bogue  inlet. 

Tracing  of  St.  Simon's  sound  and  Brunswick  harbor,  Ga. 

Tracings  from  comparative  charts  of  Cape  Fear  river  entrances, 
North  Carolina. 

Result  of  observations  for  latitudes  made  in  New  York  city 
by  the  Coast  Survey. 

Tracing  of  Smith’s  Point  and  vicinity,  Va. 

Tracing  of  south  end  of  Smith’s  island,  Md. 

Tracing  of  topography  north  of  entrance  to  Pocomoke  sound, 
Maryland. 

'Tracing  of  part  of  Galveston  bay,  Texas. 

'Tracing  of  northern  extremity  of  Cape  Cod,  Mass. 

Tracing  of  Fire  Island  inlet  and  vicinity,  N.  Y. 

Tracing  of  topography  of  Chincoteague  island  and  vicinity,  Va. 

Tracing  of  loiX)graphy  of  part  of  Pocomoke  sound,  Md.  and  Va. 
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APPENDIX  NO.  7. 


List  of  capes,  headlands,  islands,  harbors,  and  anchorages,  on  the  tvestern  coast  (f  the  United  Stales, 
of  which  either  topographical,  hydrographic,  preliminary,  or  complete  surveys  have  been  made,  or 
map>s,^  charts,  or  sketches  issued. 


Names  ia  geographical  order. 

Character  of  survey. 

Published. 

OAPIS  AND  HEADLANDS. 

Point  Loma.  ....................... _ _ _ 

Complete  survey _ _ _ _ _ 

Sketch _ _ 

Point  Pedro _ ....... _  ...... _ ....... 

. do . 

_ do . 

Point  Fermin  . . . . .... _ 

_ do _ _ _ 

Point  Duma  _ _ _ ... _ 

Topographical  survey  .......... _ 

Point  Hueneme  ......  _ _ .... _ 

Topographical  and  hydrographic  survey. 

Buenaventura  Mission. ................. _ .... 

Point  Conception _ _ ..... _ ...... 

Topographical  survey  ................ 

Sketch _ .............. 

Complete  survey  ...... _ ........ 

_ do . 

Point  Ailo  Nncv'O _ ...... _ ............ 

Topographical  and  hydrographic  survey. 

Complete  survey _ ........... 

Sketch _ 

_ do . 

.  ..do  . 

Sketch _ _ 

Point  Adams  ......  .................. _ 

_ do . 

Cape  Disappointment _ ..... _ _ _ ..... 

_ do _  _ 

Cape  Flattery _ ....................... 

Topographical  survey  ................ 

_ do _ _ 

ISLANDS. 

Los  Coronados  islands  ,,  _ _ 

Topographical  survey _ _ _ _ 

Anacapa  island. ....... ....................... 

Complete  survey  .................... 

Mao. _ _ 

Santa  Cruz  island,  east  end  of.................. 

_ do _ _  _ 

Man _ _  _ 

Farallones  islands _ _ _ ............... 

Topographical  survey _ _ _ 

Sketch _  _ 

Alen.tm.9:  island. . .....  ........................ 

Complete  survey  _ ^ _ 

_ do . 

Y erba  Buena  island _ _ 

. do . 

Ancrel  iRland 

. do . 

Mare  island 

_ do......  .... _ .... _ 

Ranrl  island _ _ _ 

. do . 

---.do . 

_ do _ 

Topographical  survey  _ _ 

L/yprCoo  JiiltHlUj  V 

HABBOBS  AND  ANOHOBAOBS. 

Con  TU Aom  Viarhor _ _ 

Preliminary  chart. .  .  . . 

San  Clemente  anchorage,  southeast  end  of  island.. 
Aan  Clemente  anrhorafire  northeast  end  of  island.. 

1  Complete  survey _ 

Hydrographic  survey _ 

Sketch _ .............. 

_ do _ -r-t- 

V/lwUXdAvO  CMXVIA V A V 1  WwA  WAAvaaov  v^aa>a  v*  ^^a**^^*  •* 

CofAllno.  ViArlvir  _ _ _ .... 

. do . 

Pedro  ba^boT  _ 

Topographical  and  hydrographic  survey. 
Complete  survey _  _ 

Sinuggl*^r«’  cove,  Santa  Cniz  island  _  _ _  _ 

Prisoners*  harbor^  Santa  Crn*  island-. _ , _ 

Hydrographic  survey _  _ 

Cuyler's  harbor,  island  of  San  Miguel  .  _ 

. do . 

Santa  Barbara  anchorage . 

Complete  survey  _ _ ...... _ ..... 

Digitized  by 


Google 


THE  TOlITED  STATES  COAST  6URTET« 


137 


APPENDIX  No.  7 — Continued. 


Names  In  geographical  order 

Character  of  survey. 

Published. 

HAiBOBS  AND  ANCHOEAOB8 — Continued. 

Topograph im.1  survey  _  _ 

Sketch  ... _ ....... _ 

Rfln  I.niR  Obispo  harbor _ - _ 

Hydrographic  survey _ 

_ do . 

Rap  Simpon  harbor _ _ _ _  __  _ 

_ do . 

Monterey  harbor _ 

Complete  survey _ ......... _ _ 

Preliminary  chart ... _ _ 

Ranijnel  cove _ _ _ _ _ - 

Rftpta  0r«*  harbor  _ _ - _ 

. do . 

Sketch  _ _ _ _ _ _ _ 

point  Afio  Nuevo  harbor _ ................ 

Topographical  and  hydrographic  survey . 
Complete  survey  _ _ ...... _ ...... 

_ do _ _ _ 

San  PVanHfioo  harbor. ......................... 

Preliminary  chart.  _  _  ^ 

Mendocino  City  harbor _ _ _ - _ .... _ 

Hydrographic  survey _ ... _ 

Sketch _  _ 

Shelter  cove _ _ _ 

. do . 

_ do _ 

Crescent  City  harbor _ .... _ _  .. 

. do . 

_ do _ 

Port  Orford,  or  Ewing  harbor _ 

Topographical  and  hydrographic  survey. 

_ do . 

Hydrographic  survey _ _ _ _ 

Nee>ah  harbor  _ _ _  _ _ 

Topographical  and  hydrographic  survey. 
Hydrographic  survey _ ..... 

Faliw  Dnngenesa _ _ _  __ 

New  DungeneM  _  _  _ 

Complete  survey  ............ _ 

Port  Townslienrl-  __  _ 

Port  Ludlow.  -  _  _ _  . 

.  .do . 

Port  (lanj hie. . _ _  _ 

Apple  cove  ^ _ _  _ 

Topographical  survey _ _ _ 

Muden’aoovfl _ _ _ 

. do . 

Blakeley  harbor _ ^ _ ........ 

Hydrographic  survey _ - _ - _ 

Sketch . 

Steilacoom  harbor _ _ .... 

. do . 

Olympia  harbor  _ 

. do . 

BATS. 

6tn  Diego  bay . . . 

i 

Complete  survey . 

Preliminary  chart _ 

Falaebay .  __  _ 

Topographical  survey . 

Monterey  bav _ _  _ _ 

Complete  survey - - - 

Preliminary  chart.  _ 

San  Francisco  bay  . . . . . . 

San  Pablo  bay .  _  _  _  _ 

Finished  map _ 

Ballenaa  bay _ 

Sir  Prands  Drake’s  bay . . . . 

.  . 

Preliminary  survey _ _ _ _ _ 

Sketch . . 

Tomales  bay .  __ 

Topographical  survey . 

Hnmboldt  bay _ 

Topographical  and  hydrographic  survey. 
Hydrographic  survey . . . 

Sketch _ 

Trinidad  boy.. 

Shoalwatcr  bay  . .  _  ’ 

Dawamish  bay _ 

Strawberry  bay _ 

Topographical  survey . 

Bellingham  bay 

Hydrographic  survey - - - 

Sketch _ 

Semiahmoo  bay  ^ 

bieps  and  banks  or  shoam. 

bank.... 

Hydrographic  survey . 

Chart . 

t^bnry  reef. . 

Complete  surv'ey. . 

On  map  of  San  Francisco  en¬ 
trance. 
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Names  in  geographical  order. 

Character  of  survey. 

Published. 

STBAm  AHD  aNTRANOBB. 

RA.n  THAgo  entrafiAA  _ _ _ 

Complete  survey.. _ _ _ _ .... 

PrAliminary  nhart  ,  _ ^  , 

Santa  Barbara  channel,  eastern  entrance  of. ...... 

Hydrogpraphic  sarvey.... ....... ...... 

lift _  - 

gftfl  FmnHnm  Antmnne  .... _ _ _ 

Complete  snrvey _ _ _ _ _ 

FiniflIiAH  map _ 

r!A.rqiiinAfl  utraits _ _ _ _ 

_ .. -do. _ _ _ 

Oq  map  of  San  Pablo  bay... 

FiniahAd  map _ _ _ 

TnlAnd  atraitB _ - _ 

. do . 

rivAr  Anlm.nAA  _ _ 

Hydrographic  survey  ...... _ _ _ 

Sketch . 

CAlnmbiA.  rivAT  entrance _ ...........11. _ _ 

Complete  survey _ _ _ 

PrAliminary  etiari _ _ 

^^tpiralty  inl^t _ _ _ 

Topog^phical  Bunrey  ................ 

Sketch _ 

'Rntmnce  to  Hoo'l'* 

. do . 

ir^tmnce  to  Port  f^AmhlA  _  .................. 

Canal  TTitm  an/t  Strait  of  "Rnaario  ^  _ _ 

'RAConnaiittuiJice  ... _ 

Sketch . . . 

Biyras. 

Santa  Clara  river _ .................. 

Tcpographioal  surrey  ................ 

Ban  Anicnio  creeh _ ..................... 

Complete  surrey.  _ _ 

FinishAd  map  _ 

PAtaluma  creek  ...... 

On  mM;p  of  San  Pablo  bay... 

On  sketch  of  San  Diego  bay. 
On  sketch  of  Santa  Bvbara . 
On  sketch  of  Monterey  bay.. 

OITIBS  AND  Towns. 

San  IMeiro 

Complete  survey _ 

Santa  Barbara. ............................... 

Citj  of  Monterey...... 

. do . 

Citv  of  San  Francisco  ......................... 

rWiIrlAnH  Citv  _ _ _ _ _ 

. do . 

On  map  of  San  Antonio  creek. 

Brnoklvntown. 

Valleio  . 

On  map  of  San  Pablo  bay... 
dn  _ 

P^micia _ ................................. 

. do . 

TTnmboldt 

_ .....do _ _ 

On  sketch  of  Hnabol^biy. 

_  do  , _ _ 

Bncksport 

. do . 

Nnreka 

. do . 

do  ^  2...— 

TVinidad  .... 

On  Aetch  of  Moldiii  hay.. 
On  sketch  of  Sleilacopni  har¬ 
bor. 

On  sketch  of  O^pla  tiailMr. 

Steilaooom 

. do . 

Olvnmia.... 
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APPENDIX  No.  9. 


General  list  cf  CoaM  Survey  discoveries  and  devdopmeats  to  1857,  indusiw. 


1.  Temple’s  ledge,  near  Cape  Small  Point,  Maine,  1857. 

2.  Determination  of  the  position  of  a  sunken  rock,  on  which  the  steamer  Daniel  Webster 
struck,  in  Casco  bay,  on  the  evening  of  the  13th  of  October,  1856. 

3.  Determination  of  the  dimensions  of  Alden’s  rock,  near  Cape  Elizabeth,  Maine,  1854. 

4.  Determination  of  rocks  oflF  Marblehead  and  Nahant,  1855. 

5.  A  rock  (not  on  any  chart)  in  the  inner  harbor  of  Gloucester,  Massachusetts ;  discovered 
in  1853. 

6.  A  bank,  ninety  miles  eastward  of  Boston,  with  about  thirty-six  fathoms  of  water,  probably 
a  knoll  connected  with  Cashe’s  ledge,  but  with  deep  water  between  it  and  the  ledge,  1853. 

7.  Boston  harbor ;  Broad  Sound  channel  thoroughly  surveyed,  and  marks  recommended, 
1848. 

8.  Several  rocks  in  the  fair  channel  way  in  Boston  harbor  entrance,  1854. 

9.  A  bank  (Stellwagen’ s  Bank)  with  ten  and  a  half  to  fourteen  and  a  half  fathoms  of  water 
on  it,  at  the  entrance  to  Massachusetts  bay,  and  serving  as  an  important  mark  for  approaching 
Boston  and  other  harbors,  1854. 

10.  Extension  of  Stellwagen’ s  Bank  to  the  southward  and  eastward  some  sixteen  or  seven¬ 
teen  square  miles,  enclosed  by  the  twenty-fathom  curve,  1855. 

11.  Changes  in  the  vicinity  of  East  Harbor,  (Cape  Cod,)  1857. 

12.  A  dangerous  sunken  ledge  (Davis’  ledge)  to  the  eastward  and  in  the  neighborhood  of 
Minot’s  ledge,  1854. 

13.  Development  of  a  reef  extending  between  Minot’s  and  Scituate  light,  1856. 

14.  A  sunken  rock,  with  only  six  feet  on  it  at  low  water,  off  Webster’s  Flag  Staff,  Massa- 
chusett’s  bay,  1856. 

15.  A  dangerous  rock,  near  Saquish  Head,  entrance  to  Plymouth  harbor,  1856. 

16.  Three  rocks  determined  in  position,  partly  bare  at  low  water,  off  Manomet  Point, 
Massachusett’s  bay,  1856. 

17.  Determination  of  a  very  dangerous  rock  off  Indian  Hill,  and  four  miles  southward  of 
Manomet  Point,  Massachusetts  bay,  with  as  little  as  six  feet  water  on  it,  1856. 

18.  Probable  connection  of  George’s  Bank  and  the  deep-sea  banks  north  and  east  of  Nan¬ 
tucket,  1855. 

19.  The  decrease  of  depth,  with  general  permanence  of  form  of  George’s  Bank,  off  the 
coast  of  Massachusetts,  1857. 

20.  A  shoal  spot  near  Little  George’s  Bank,  1857. 

21.  Non-existence  determined  of  “  Clarke’s  Bank”  and  ‘‘Crab  ledge,”  laid  down  on  certain 
charts  as  distinct  from  an  immense  shoal  ground  off  Cape  Cod  peninsula,  1856. 

22.  Nantucket  shoals ;  Davis’  New  South  shoals,  six  miles  south  of  the  old  Nantucket  South 
shoals,  in  the  track  of  all  vessels  going  between  New  Tork  and  Europe,  or  running  along  the 
coast  from  the  eastern  to  the  southern  States,  or  to  South  America ;  discovered  in  1846. 

23.  Two  new  shoals,  north  and  east  of  Nantucket ;  discovered  in  1847. 

24.  Six  new  shoals  near  Nantucket ;  the  outermost  fourteen  and  a  half  miles  from  land,  and 
with  only  ten  feet  water ;  discovered  in  1848. 
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25.  McBlair’s  shoals,  off  Nantucket ;  discoyered  in  1849. 

26.  The  tidal  currents  of  Nantucket  shoals  and  the  approaches,  1854. 

27.  Davis'  Bank,  Nantucket  shoals;  discoyered  in  1848,  and  survey  finished  in  1851. 

28.  Fishing  Rip,  a  large  shoal  extending  north  and  south,  about  ten  miles  to  the  eastward 
of  Davis'  Bank,  and  thirty  miles  from  Nantucket,  with  four  and  a  half  fathoms ;  surveyed  in 
1852. 

29.  A  ridge  connecting  Davis'  New  South  shoal  and  Davis'  Bank ;  found  in  1853. 

30.  A  small  bank  or  knoll,  with  but  five  fathoms  on  it,  about  five  miles  east  of  Great  Rip, 
with  twelve  fathoms  between  it  and  Davis'  Bank  and  Pishing  Rip,  the  water  gradually 
deepening  outside  of  it  to  the  northward  and  eastward,  beyond  the  limits  of  the  series  of 
shoals. 

31.  Discovery  of  Edwards'  shoal,  one  mile  and  seven-eighths  southward  of  Nantucket  light- 
boat,  1855. 

32.  Examination  of  the  interference  tides  of  Nantucket  and  Martha's  Vineyard  sounds^  1855. 

33.  The  study  of  the  tidal  currents  of  the  Vineyard  and  Nantucket  sounds,  1857. 

34.  Contraction  of  the  inlet  at  the  north  end  of  Monomoy  island,  and  opening  of  new 
entrance  to  Chatham  harbor,  1853. 

35.  Moskeget  channel;  surveyed  by  Lieutenant  C.  H.  Davis  in  1848,  and  Lieutenant  C.  H. 
McBlair  in  1850. 

36.  Discovery  of  two  shoal  spots,  with  twelve  and  thirteen  feet  water,  eastward  from  Great 
and  Little  Round  shoals,  Nantucket  sound,  1856. 

37.  Determination  of  two  shoal  spots  near  the  northern  extremity  of  Davis'  Bank,  with 
fourteen  and  eighteen  feet  water,  1856. 

38.  Further  development  of  Edwards'  shoal,  three-fourths  of  a  mile  from  the  Southern  Cross 
Bip,  Nantucket  sound,  1856. 

39.  Shoal  sand  ridges  discovered  northward  of  Great  Point  light,  Nantucket  sound,  1856. 

40.  Important  changes  in  geographical  feature  at  the  southeastern  end  of  Martha's  Vineyard, 
Mufikeget  channel,  1856. 

41.  Numerous  rocks  in  Martha's  Vineyard  sound,  Long  Island  sound,  and  the  various  bays 
and  harbors  connected  with  them. 

42.  The  tidal  currents  of  Long  Island  sound,  1854. 

43.  The  tidal  currents  of  Hell  Gate,  1857. 

44.  Least  water  on  the  Hell  Q^te  rocks,  determined  by  dragging,  1857. 

45.  The  currents  of  the  great  bay  between  Massachusetts,  Rhode  Island,  Connecticut,  Now 
ToA,  and  New  Jersey,  1855. 

46.  Gedney's  channel  into  New  York  bay,  having  two  feet  more  water  than  the  old  channels. 
Had  the  true  depth  of  this  channel  been  known  in  1778,  (then  probably  existing,  as  seen  by 
comparing  old  and  new  charts,)  the  French  fleet  under  Count  D'Estaing  would  have  passed  into 
^0  bay  and  taken  the  assembled  British  vessels. 

47.  The  changes  in  New  York  harbor,  near  New  York  city,  between  1845  and  1868. 

48.  Increase  of  depth  in  Buttermilk  channel,  ascertained  and  made  known,  in  1848,  by 
of  Lieutenant  D.  D.  Porter,  United  States  navy. 

49.  Shoal  in  the  main  ship  channel  of  New  York  harbor,  1855. 

50.  The  tides  of  Hudson  river,  1856. 
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51.  Sandy  Hook.  Its  remarkable  increase  traced  from  the  surveys  of  the  topographical 
engineers  and  others,  and  by  several  successive  special  surveys,  made  between  1844  and  1867. 

62,  Delaware  bay;  Blake's  channel,  at  the  entrance,  discovered  in  1844;  open  when  the 
eastern  channel  is  closed  by  ice.  This  discovery  has  served  to  develop  strikingly  the  resources 
of  that  portion  of  Delaware. 

53.  Blunt's  channel,  in  Delaware  bay. 

54.  Changes  in  the  Delaware,  near  the  Pea  Patch. 

56.  The  true  extent  and  position  of  the  dangerous  shoals  near  Chincoteague  inlet,  Virginia, 
1852. 

56.  Metomkin  inlet,  Virginia,  shoaling  from  eleven  to  eight  feet  in  the  channel  during  1862. 

57.  Two  channels  into  Wachapreague  inlet,  Virginia;  one  from  the  northward,  and  the  other 
from  the  eastward,  both  with  seven  feet  water  at  low  tide,  1852. 

58.  A  shoal  half  a  mile  in  extent,  not  put  down  on  any  chart,  6J  miles  east  from  the  north 
end  of  Paramore's  island,  Virginia;  it  has  but  four  fathoms  water  on  it  and  nine  fathoms  around 
it,  1852. 

59.  Great  Machipongo  inlet,  Virginia;  found  to  have  a  fine,  wide  channel,  with  eleven  feet 
water  on  the  bar  at  low  ebb,  and  fourteen  at  high  tide;  good  anchorage  inside,  in  fipom  two  to 
eight  fathoms;  the  best  harbor  between  the  Chesapeake  and  Delaware  entrances,  1862. 

60.  Two  shoals  near  the  entrance  to  the  Chesapeake,  one  4|  nautical  miles  SE.  by  B.  from 
Smith's  Island  light-house,  with  seventeen  feet  water  upon  it;  the  other  E.  by  S.  nearly  7| 
miles  from  the  same  light,  with  nineteen  and  a  half  feet  upon  it,  1853. ' 

61.  Only  three  feet  water  upon  the  “Inner  Middle,"  the  shoal  part  of  the  Middle  Ground, 
west  of  the  “north  channel,"  at  the  Chesapeake  entrance,  1852. 

62.  A  twenty -five  fathom  hole  miles  W.SW.  from  Tazewell  triangulation  point,  eastern 
shore  of  the  Chesapeake;  all  other  charts  give  not  more  than  sixteen  fathoms  in  this  vicinity. 

63.  A  shoal  at  the  mouth  of  the  Great  and  Little  Choptank,  in  Chesapeake  bay,  1848. 

64.  The  sounding  and  measurement  of  the  bars  in  Rappahannock  river,  1855. 

65.  The  general  permanence  of  the  Bodkin  channel,  and  shoals  in  its  vicinity,  at  the  entrance 
of  the  Patapsco  river,  between  1844  and  1854. 

66.  A  shoal  (New  Point  shoal)  in  Chesapeake  bay,  with  sixteen  feet  water  on  it,  southeast 
from  New  Point  Comfort  light-house,  off  Mobjack  bay,  1854. 

67.  Re-examination  of  York  Spit,  Chesapeake  bay,  and  least  water  determined,  (nine  feet,) 
1855. 

68.  York  river,  Virginia,  as  a  harbor,  1857. 

69.  A  reconnaissance  of  the  Wimble  shoals,  near  Nag's  Head,  coast  of  North  Carolina,  1854. 

70.  Sub-marine  range  of  hills  beyond  the  Gulf  Stream,  tracked  from  Cape  Florida  to  Cape 
Lookout,  1855. 

71.  Deep  water  found  on  Diamond  shoal,  and  a  dangerous  nine  feet  shoal  off  Cape  Hatteras, 
1850. 

72.  A  new  channel,  with  fourteen  feet  water,  into  Hatteras  inlet,  formed  during  the  year 
1852,  which  is  better  and  straighter  than  the  old  channel. 

73.  Changes  at  Hatteras  and  Ocracoke  inlets,  1857. 

74.  The  general  permanence  in  depth  on  the  bar  of  Beaufort,  North  Carolina,  with  the 
change  of  position  of  the  channel,  1854. 

75.  Changes  on  the  bar  of  Beaufort,  North  Carolina,  1857. 
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76.  The  well  ascertained  influence  of  prevailing  winds  in  the  movement  of  the  bars  at  Cape 
Fear  and  New  Inlet  entrances,  and  the  gradual  shoaling  of  the  main  bar;  the  latter  fact  being 
of  great  importance  to  the  extensive  commerce  seeking  that  harbor,  1853. 

77.  Changes  in  the  main  Western  and  New  Inlet  channels  in  Cape  Fear,  1855. 

78.  Prying  Pan  shoals,  oflf  Cape  Fear,  North  Carolina;  a  channel  of  2^  fathoms  upwards  of 
a  mile  wide,  distant  eleven  nautical  miles  from  Bald  Head  light-house,  across  the  Frying  Pan 
shoals.  A  channel  extending  from  three  to  four  miles  from  the  point  of  Cape  Fear  to  8  or  8^ 
miles  from  it,  with  sufficient  water  at  low  tide  to  allow  vessels  drawing  from  nine  to  ten  feet  to 
cross  safely.  A  channel  at  the  distance  of  fourteen  nautical  miles  from  Bald  Head  light-house, 
one  mile  wide,  with  3^  to  7  fathoms  water  on  it.  The  Frying  Pan  shoals  extend  twenty  nautical 
miles  from  Bald  Head  light-house,  and  16,  17,  and  18  feet  water,  is  found  17  and  18  nautical 
miles  out  from  the  light,  1851. 

79.  Shoaling  of  Cape  Pear  river  bar  thoroughly  examined  for  purposes  of  improvement,  1852. 

80.  Changes  of  the  Cape  Pear  bars  and  channels,  1857. 

81.  Changes  at  the  entrance  of  Winyah  bay  and  Georgetown  harbor,  and  the  washing  away 
of  Light-House  Point  at  the  same  entrance,  1853. 

82.  Maffitt's  new  channel.  Charleston  harbor,  with  the  same  depth  of  water  as  the  ship 
channel,  1850. 

83.  The  changes  in  MaffitVs  channel,  Charleston  harbor,  South  Carolina,  from  1852  to  1857. 

84.  Changes  in  the  main  ship  channel,  Charleston  harbor,  1855. 

85.  Changes  in  the  channels  at  the  entrance  of  Charleston  harbor,  1852. 

86.  The  remarkable  discovery  of  continuous  deep-sea  soundings  off  Charleston,  and  of 
soundings  in  the  depth  of  between  four  and  five  hundred  fathoms  beyond  the  Gulf  Stream, 
1853. 

87.  Development  of  the  changes  affecting  the  entrance  to  North  Edisto  river.  South  Carolina, 
1856. 

88.  Discovery  of  a  new  channel  between  Martin^  s  Industry  (shoal)  and  the  southeast  breakers, 
Port  Royal  entrance.  South  Carolina,  1856. 

89.  Discovery  of  cold  water  at  the  bottom  of  the  ocean  below  the  Gulf  Stream,  along  the 
coasts  of  North  and  South  Carolina,  Greorgia,  and  Florida,  1853. 

90.  The  discovery  of  the  cold  wall,  alternate  warm  and  cold  bands,  and  various  other 
features  of  the  Gulf  Stream,  especially  such  as  concern  its  surface  and  deep-sea  temperatures, 
and  its  distribution  relative  to  the  shore  and  bottom  of  the  ocean. 

91.  Various  facts  relative  to  the  distribution  of  minute  shells  on  the  ocean  bottom,  of 
probable  use  to  navigators  for  recognizing  their  positions. 

92.  Examination  of  Doboy,  St.  Simonas,  and  Cumberland  entrances,  1855. 

93.  A  shoal  inside  of  the  entrance  to  Amelia  river,  Florida,  1857. 

94.  Hetzel  shoal,  off  Cape  Cafiaveral,  Florida,  1850. 

95.  Temperature  of  34^  beneath  the  Gulf  Stream,  thirty -five  miles  east  of  Cape  Florida,  at 
u  depth  of  three  hundred  and  seventy  fathoms,  1855. 

^6-  A  harbor  of  reftige  (Turtle  harbor)  to  the  northward  and  westward  of  Carysfort  light- 
We,  Florida  reef,  with  a  depth  of  water  of  twenty-six  feet  at  the  entrance,  1854. 

A  new  passage,  with  three  fathoms  water,  across  the  Florida  reef,  to  Legar5  harbor 
binder  Triumph  reef,  (latitude  25®  30'  N., longitude  80®  03'  W.,)  which,  if  properly  buoyed,  will 
be  valuable  as  a  harbor  of  refuge. 

19  O 
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98.  A  safe  rule  for  crossing  the  Florida  reef  near  Indian  key,  1864. 

99.  A  new  channel  into  Key  West  harbor,  1850. 

100.  Co-tidal  lines  for  the  Atlantic  coast  of  the  United  States,  1854. 

101.  Rules  for  navigators  in  regard  to  the  tidal  currents  of  the  coast,  1857. 

102.  Isaac  shoal,  near  Rebecca  shoal,  Florida  reef,  not  laid  down  on  any  chart,  1852. 

103.  Channel  No.  4,  a  northwest  entrance  into  Cedar  Key's  bay,  1852. 

104.  Directions  for  entering  the  harbor  from  Crystal  river  offing,  western  coast  of  Florida 
peninsula,  1856. 

105.  Mobile  bay  entrance  bar;  in  1832  only  seventeen  feet  at  low  water  could  be  carried 
over  it;  in  1841  it  had  nineteen;  and  in  1847  it  had  twenty  feet  and  three-quarters,  as  shown 
by  successive  surveys,  1847. 

106.  The  diminution,  almost  closing,  of  the  passage  between  Dauphine  and  Pelican  islands, 
at  the  entrance  of  Mobile  bay,  1853. 

107.  Horn  Island  channel,  Mississippi  sound. 

108.  The  removal  of  the  east  spit  of  Petit  Bois  island,  in  the  hurricane  of  1852,  opening  a 
new  communication  between  the  Gulf  and  Mississippi  sound,  and  the  rendering  of  Horn  Island 
Pass  more  easy  of  access  by  the  removal  of  knolls,  1853. 

109.  The  accurate  determination  of  Ship  shoal,  off  the  coast  of  Louisiana,  in  connection  with 
the  site  for  a  light-house,  1853. 

110.  An  increase  of  depth  of  water  on  the  bar  of  Pass  Fourchon,  Louisiana,  1864. 

111.  Deep-sea  soundings  in  the  Gulf  of  Mexico,  1855-'56. 

112.  Tidal  phenomena  of  the  Gulf,  1855. 

113.  The  changes  at  Aransas  Pass,  Texas,  as  bearing  on  the  question  of  a  light-house  site, 
1853. 

114.  Co-tidal  lines  of  the  Gulf  of  Mexico,  1856. 

115.  On  the  effect  of  wind  in  disturbing  the  tides  of  the  Gulf  of  Mexico,  1866. 

116.  Development  of  a  bar  at  the  entrance  of  San  Diego  bay,  California,  1856. 

117.  A  shoal  inside  of  Ballast  Point,  San  Diego  bay,  with  only  twelve  and  a  half  feet  of 
water,  not  laid  down  on  any  chart,  1852. 

118.  The  determination  of  the  position  and  soundings  on  Cortez  bank,  off  the  coast  of 
California,  1853. 

119.  Complete  hydrographic  survey  and  determination  of  a  point  of  rock  on  Cortez  shoal, 
1856. 

120.  Tides  of  San  Diego,  San  Francisco,  and  Astoria,  1854. 

121.  The  non-existence  of  San  Juan  island,  usually  laid  among  the  Santa  Barbara  group, 
1852. 

122.  Co-tidal  lines  of  the  Pacific  coast,  1855. 

123.  Determination  of  Uncle  Sam  Rock,  1855. 

124.  Investigation  of  the  currents  of  Santa  Barbara  channel,  1866. 

125.  Red  sand  marking  the  inner  entrance  to  the  Golden  Gate,  1866. 

126.  Channel  sounded  out  between  Yerba  Buena  and  the  Contra  Costa,  San  Francisco  bay, 
1855. 

127.  Further  development  of  the  extent  of  Commission  Rock,  San  Pablo  bay,  1856. 

128.  Changes  in  the  channel  entrance  of  Humboldt  bay  or  harbor,  California,  1852  and  1853. 

129.  South  channel,  Columbia  river,  surveyed  and  made  available  to  conunerce,  1851. 


Digitized  by 


UNITED  STATES  COAST  SURVEY. 


147 


Changes  of  cbaonels,  their  southward  tendency,  and  a  new  three-fathom  channel  from  Cape 
Disappointment,  due  west,  to  open  water,  Columbia  entrance,  1852;  further  changes,  1853. 

130.  The  depth  of  water  on  the  bars  at  the  entrance  of  Rogue  river  and  Umpquah  river, 
Oregon,  1853. 

131.  A  shoal  at  the  northern  entrance  to  the  strait  of  Rosario,  Washington  Territory,  giving 
good  holding  ground  in  thirty-three  feet,  1854. 

132.  Boulder  reef,  northwest  of  Sinclair  island,  Rosario  strait,  partly  bare  at  unusually  low 
tides,  and  surrounded  by  kelp,  1854. 

133.  Belle  Rock,  in  the  middle  of  Rosario  strait,  visible  only  at  extreme  low  tides,  1854. 

134.  Entrance  Rock,  at  the  entrance  of  Rosario  strait,  1854. 

135.  Unit  Rock,  in  the  Canal  de  Haro,  Washington  Territory,  visible  only  at  extreme  low 
tides,  1854. 

136.  A  three-fathom  shoal  in  the  strait  of  Juan  de  Fuca,  oflF  the  southeast  part  of  Bellevue 
or  San  Juan  island,  1854. 

137.  AlWs  Bank,  Admiralty  inlet,  Washington  Territory,  1857. 

138.  A  five-fathom  shoal  in  the  strait  of  Juan  de  Puca,  between  Canal  de  Haro  and  Rosario 
strait,  1854. 

139.  A  bank  in  eleven  fathoms,  off  the  southern  entrance  to  Canal  de  Haro,  1854. 

140.  The  non-existence  of  two  islands  at  the  northern  entrance  of  Canal  de  Haro,  laid  down 
on  charts,  1853. 

141.  Various  surveys  and  charts  of  small  harbors  on  the  Pacific  coast  of  the  United  States, 
and  a  continuous  reconnaissance  of  the  entire  Western  Coast  and  islands  adjacent,  a  great  part 
of  which  was  imperfectly  known. 

142.  Winds  of  the  Western  Coast  of  the  United  States,  1857. 

Additional  List  for  1858. 

1.  Pishing  ledge,  off  Kennebunk,  Me.,  thoroughly  sounded. 

2.  A  rock  one  mile  to  the  southward  and  westward  of  Boon  island,  with  seventeen  feet 
water.  The  sea  breaks  on  it  in  heavy  weather. 

3.  Development  of  Boon  Island  ledge,  coast  of  Maine. 

4.  A  rock  off  Cape  Neddick,  Me.,  determined  in  position. 

5.  A  detached  rock  two-thirds  of  a  mile  northward  and  eastward  of  York  ledge,  Me. 

6.  Determination  of  the  position  of  a  rock  more  than  a  mile  off  the  mouth  of  York  river, 
Me.,  bare  at  low  tides,  and  dangerous  to  coasters. 

L  Development  of  Duck  Island  ledge. 

8.  A  very  dangerous  rock  with  only  six  and  a  half  feet  water  off  the  entrance  to  Portsmouth 
harbor,  N.  H.,  about  four  nautical  miles  eastward  from  the  Whale's  Back  light. 

9.  A  rock  with  twelve  feet  at  mean  low  water  about  four  miles  and  a  third  eastward  of  the 
Whale's  Back. 

10.  An  extension  of  the  sand  spit  to  the  southward  of  Sunken  ledge,  Boston  harbor,  since 
the  survey  of  1847. 

11*  Luddington  Bocks,  determined  in  position,  about  ten  yards  apart,  a  mile  and  a  half 
(nautical)  southwest,  by  compass,  from  New  Haven  light-house. 

12.  Tidal  currents  in  East  river,  N.  Y.,  and  surface  and  sub-currents  investigated  in  New 
York  harbor,  the  lower  bay,  and  on  the  bar. 
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18.  ChangeB  of  shore-line  and  hydrography  determined  at  the  Cape  Fear  entrances,  N.  C. 

14.  Increase  of  depth  developed  in  Maffitt’s  channel,  Charleston  harbor,  S.  C. 

15.  A  new  channel  discovered,  leading  into  St.  George’s  sonnd,  (Apalachicola,  Fla.,)  at  the 
east  end  of  Dog  island,  and  anchorage  connected  with  it. 

16.  Shoals  near  the  East  and  West  Passes  of  St.  George’s  sound,  (Apalachicola,  Fla.,)  and  a 
new  channel  found  between  St.  George’ s  and  St.  Vincent’s  islands. 

17.  Whiting’s  Rock,  determined  in  position,  near  the  “Brother's,”  at  the  entrance  of  San 
Pablo  bay.  Cal. 

18.  A  reef  developed  off  the  Contra  Costa  flats,  San  Francisco  bay.  Cal. 

19.  A  bank  of  three  and  a  half  fathoms,  about  a  mile  off  the  southwest  point  of  Sucia  island, 
at  the  northern  entrance  of  Washington  Sonnd,  W.  T. 


APPENDIX  No.  10. 

Letter  to  the  Secretary  cf  the  Treasury,  communicating  data  for  the  position,  and  directions  for 

(tearing  a  dangerous  rock  off  the  entrance  to  Portsmouth,  N.  H.,  deoetoped  by  the  examination  cf 

Lieut.  Comg.  Alexander  Murray,  U,  8.  N.,  Assistant  in  the  Coast  Survey. 

Coast  Subvet  Station, 
Beddington,  Me.,  Septerhber  10,  1858. 

Sib:  I  have  the  honor  to  report  the  finding  of  a  dangerous  rock  off  the  entrance  to  the  harbor 
of  Portsmouth,  N.  H.,  with  as  little  as  six  and  a  half  feet  of  water  on  it  at  mean  low  tide.  The 
rock  is  apart  of  Triangle  ledge,  and  was  found  on  the  9th  of  August  by  Lieut.  Comg.  Alexander 
Murray,  U.  S.  N.,  Assistant  in  the  Coast  Survey,  in  the  surveying  steamer  Bibb,  that  vessel 
striking  with  violence  on  it,  as  its  position  was  not  laid  down  on  any  known  chart  of  the  locality. 

Lieut.  Comg.  Murray  has  furnished  the  following  data  for  the  geographical  position  of  this 
danger  to  the  navigation  of  the  vicinity  of  the  entrance  to  Portsmouth ; 

“The  monument  on  York  ledge  bears  N.  29®  16'  E.;  distance,  1|  nautical  mile. 

“The  light  on  Whale’s  Back  bears  S.  78°  west;  distance,  4  nautical  miles. 

“Boon  island  is  6^  nautical  miles  distant,  and,  with  Whale’s  Back  on  range,  will  nearly  in¬ 
clude  the  rock,  it  being  6°  30'  to  the  southward.” 

The  report  of  Lieut.  Comg.  Murray  contains  also  the  following  direction  for  clearing  the 
rock: 

“After  doubling  the  bell-buoy  off  Boon  island,  vessels  should  keep  the  Whale’s  Back  open 
to  the  northward  at  least  two  points  until  they  pass  the  monument  on  York  ledge. 

“  The  rock  has  six  and  a  half  feet  water  at  mean  low  tide,  and  within  a  ship’s  length  seven  and 
eleven  fathoms.  It  should  be  buoyed.” 

I  would  respectfully  request  the  transmission  of  a  copy  of  this  communication  to  the  Light¬ 
house  Board,  and  authority  to  publish  it  from  the  Coast  Survey  Office  in  the  usual  form,  as  a 
notice  to  mariners. 

Very  respectfully,  yours, 

A.  D.  BACHB, 

Superintendent  United  States  Coast  Survey. 

Hon.  Howell  Cobb, 

Secretary  cf  the  Treasury. 
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APPENDIX  No.  11. 

Letter  to  the  Secretary  cf  the  Treasury^  transmitting  the  re(xmmcndaiion  of  lAevi.  Comg,  W,  O. 

Temple,  U.  &•  N.,  Assistant  Coast  Survey,  for  a  hmy  on  the  sand  spit  recently  formed  at  the 

mthem  end  of  Sunken  ledge,  Boston  harbor. 

Cheshibb,  Conn.,  October  18,  1858. 

Sib:  I  have  the  honor  to  transmit,  for  the  information  of  the  Light-house  Board,  an  extract 
from  a  report  recently  made  by  Lieut.  Comg.  W.  G.  Temple,  U.  S.  N.,  Assistant  Coast  Survey, 
after  an  incidental  examination  of  the  vicinity  of  Sunken  ledge,  in  Boston  harbor. 

My  attention  having  been  called  by  Capt.  R.  B.  Forbes,  of  Boston,  to  the  fact  that  a  spit  of 
sand  or  gravel  had  made  off  from  the  actual  ledge  to  the  southward  since  the  period  of  the 
survey,  Lieut.  Comg.  Temple  determined  the  length  of  that  formation,  and  in  reference  to  it 
he  remarks:  “The  shoal  spit  which  makes  off  to  the  southward  of  Sunken  ledge  extends 
farther  than  is  represented  on  the  published  Coast  Survey  chart  of  Boston  harbor,  and  requires 
a  buoy  to  mark  its  extremity,  which  lies  four  hundred  and  fifty  yards  south  from  the  beacon.' ' 

I  would  respectfully  request  that  a  copy  of  this  communication  may  be  furnished  to  the 
Light-house  Board. 

Very  respectfully,  yours, 

A.  D.  BACHE, 

Superintendent  United  States  Coast  Survey. 

Hon.  Howell  Cobb, 

Secretary  of  the  Treasury. 


APPENDIX  No.  12. 

lAtcr  to  the  Secretary  of  the  Treasury,  (mnmunicating  the  position  of  itvo  points  of  rock  southwest 
(f  the  light-home  near  New  Haven,  Conn.,  as  determined  by  Incut.  Comg.  W.  0.  Temple,  U.  8.  N, 
Jssistant  in  the  Coast  Survey. 

Coast  Subvbt  Station  nbar  Bangor,  Mb., 

September  13,  1858. 

SiB:  I  have  the  honor  to  communicate,  for  the  benefit  of  navigation  and  for  the  information 
of  the  Light-house  Board,  the  following  extracts  from  a  report  by  Lieut.  Comg.  W.  G.  Temple, 
8.  N.,  Assistant  Coast  Survey,  in  charge  of  the  steamer  “  Corwin,"  on  an  examination  for  a 
rock  reported  to  exist  in  the  vicinity  of  New  Haven,  Conn. : 

“Agreeably  to  your  instructions  of  June  19  and  25,  I  stopped  at  New  Haven  to  search  for  a 
rock  reported  by  the  pilots  as  not  laid  down  upon  the  published  chart,  and  I  have  now  to  sub- 
nut  the  following  report: 

“At  a  distance  of  exacidy  one  and  a  half  (IJ)  nautical  mile  due  SW.,  by  compass,  from 
the  light-house  there  are  two  sharp  pointed  rocks,  lying  some  ten  (10)  yards  apart,  and  having 
hut  twelve  and  a  half  (12^)  feet  of  water  on  them  at  low  tide,  or  when  reduced  to  the  plane  of 
reference  of  the  published  chart.  AH  around  them  is  to  be  found  from  seventeen  (17)  to  nine¬ 
teen  and  a  half  (19^)  feet. 

“  I  would  recommend  that  a  striped  buoy  be  placed  on  the  spot,  which  can  be  accurately 
pointed  out  by  the  pilots  by  means  of  cross-ranges,  which  I  selected  and  showed  them. 
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“  I  would  also  recommend  that  a  black  buoy  be  placed  on  the  eleven  (11)  feet  shoal,  which 
lies  about  three-quarters  ( |)  of  a  mile  to  the  northward  of  these  rocks. 

“Both  of  these  buoys  are  much  needed  for  safe  navigation.'^ 

I  propose  to  call  these  rocks  “  Luddington  Rocks,"  after  the  pilot  who  called  attention  to 
them,  and  would  respectfully  request  authority  to  publish  this  in  the  usual  form,  as  a  notice  to 
mariners,  and  that  a  copy  of  it  may  be  transmitted  to  the  Light-house  Board. 

I  am  indebted  to  G.  W.  Blunt,  esq.,  for  the  information  which  led  to  this  examination. 

Very  respectfully,  yours, 


Hon.  Howell  Cobb,  Secretary  of  the  Treasury, 


A.  D.  BACHE,  SuperivJteridenJt. 


APPENDIX  No.  13. 

Report  of  lAeut.  Comg.  T.  B.  Huger ^  TJ,  S,  V.,  Asaiatdtnt  in  (he  Coast  Survey^  showing  the  resvfi 
of  comparisons  of  the  hydrographic  surveys  made  in  December^  1856,  and  March,  1858,  aJt  the 
entrances  of  Cape  Fear  river,  N.  C. 

United  States  Schooner  Crawford, 

SmithviUe,  N,  (7.,  June  17,  1858. 

Sir:  I  herewith  forward  charts  of  my  resurvey  of  the  north  and  south  entrances  to  Cape 
Fear  river,  made  in  obedience  to  your  order,  which  was  received  at  Fernandina  in  April  last, 
for  the  “Cape  Fear  commission,"  and  note  the  following  changes  as  the  result  of  comparison 
between  them  and  corresponding  sheets  executed  by  Lieut.  Comg.  J.  N.  Maffitt  in  1856: 

Bald  Head  and  Western  bar. — The  18  and  12  feet  curves  remain  nearly  the  same,  there  being 
no  material  change  in  either,  except  the  existence  now  of  two  spots,  one  of  15  feet,  about  150 
yards  to  the  southward  of  Bald  Head  wharf,  and  one  of  16  feet,  about  the  same  distance  to  the 
northward,  which  is  not  shown  on  the  chart  of  1857.  The  shore-line  to  the  northward  of  the 
wharf  seems  to  have  washed  in  about  20  yards.  Little  or  no  change  has  taken  place  to  the 
eastward  of  the  wharf.  The  pocket  has  undergone  but  a  slight  change,  though  it  is  apparently 
cutting  away  towards  the  outer  buoy  on  the  western  bar.  The  Middle  Ground  has  remained 
about  the  same — in  many  places  on  the  shoal  where  I  have  run  lines  in  this  work  there  are 
none  on  the  chart  of  1857,  so  that  I  have  been  unable  to  make  a  reference.  The  rip  has 
undergone  but  slight  alterations,  and  this  is  so  continually  shifting  that  it  would  be  almost 
impossible  to  make  any  comparison  that  would  be  lasting  enough  for  service  in  future.  I  found 
two  6  feet  spots  which  seemed  unknown  to  the  pilots;  it  has  now  a  depth  of  7  feet  at  mean 
low  water. 

New  Inlet. — The  changes  of  shore-line  on  Zeek's  island  are  considerable.  There  are  now 
two  openings,  made  by  the  gale  of  1857,  through  which  the  tide  runs  with  great  force.  In  one 
of  them  there  is  a  depth,  in  spots,  of  20  feet.  Around  the  wharf  the  sand  is  making  very 
rapidly,  so  much  so,  in  fact,  during  the  month  I  had  the  tide-gauge  there,  as  to  compel  me  to 
alter  its  location,  or  more  properly  to  extend  it  some  ten  or  twelve  feet  out  from  its  first  posi¬ 
tion,  close  by  the  outer  piles  of  the  wharf.  Federal  Point,  opposite  Zeek’s  Island  wharf,  has 
changed  but  little,  but  the  bulkhead  which  threatened  to  close  the  entrance  has  become  broken 
and  detached,  particularly  towards  the  northern  end.  The  SW.  spit  of  Zeek's  island  has  been 
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washecf  away  some  twenty  yards,  while  a  little  farther  to  the  eastward  it  has  made  out  some 
fifty  yards,  and  to  the  northward  it  has  again  washed  away  some  forty  yards^  •  New  Inlet  bar 
seems  to  have  undergone  but  slight  changes  since  the  survey  of  1856,  by  Lieut.  Comg.  Maffitt. 
I  am,  very  respectfully,  your  obedient  servant, 

T.  B.  HUGER, 

Lieut  Comg.  Z7.  8.  N.y  Assistant  Coast  Survey. 

Prof.  A.  D.  Bachb, 

Superintendevd  U.  8.  Coast  Survey^  Washingtm. 


APPENDIX  No.  14. 

Beport  of  Assistant  C.  P.  Bellies  on  the  results  of  a  Urpographiool  resurvey  of  the  shores  of  the 
Cape  Fear  entrances  and  adjacent  idands. 

Smithvillb,  N.  C.,  August  22,  1858. 

Sib:  The  topographical  resurvey  of  the  shores  of  the  harbor  of  Cape  Fear  river,  and  the 
approaches  to  the  same,  was  commenced  on  the  8th  of  April,  and  completed  on  the  31st  of  May. 

The  following  comparisons  derived  from  the  resurvey  may  be  found  useful,  and  are  therefore 
respectfully  submitted: 

Ist.  The  sea-shore  of  Oak  island  from  abreast  of  the  range  lights  to  station,  two 

miles  west  of  Fort  Caswell,  has  washed  away  from  fifteen  to  twenty  metres.  “Oak,^'  which 
was  one  of  the  points  in  the  chain  of  triangulation,  extended  to  the  westward  and  located  on  a 
sand  hill  some  twelve  feet  high,  is  now  below  high  water  mark,  and  therefore  lost. 

2d.  The  shore  on  the  north  side  of  Bald  Head  Point  is  making  out  as  far  as  the  bight,  (half¬ 
way  between  the  point  and  the  light-house;)  from  this  bight  to  Cape  Creek  the  shore  is 
washing  away. 

3d.  The  south  shore  of  Smith's  island  is  washing  away,  and  the  Cape  has  turned  more  to 
the  westward. 

4th.  The  whole  of  the  eastern  shore  of  Smith's  island  has  washed  away  at  least  twenty 
metres,  and  North  and  South  Base  are  destroyed  by  the  encroachments  of  the  sea. 

5th.  Zeek's  island  is  washing  away  on  the  east  side,  and  making  gradually  on  the  north 
and  west  sides. 

6th.  Federal  Point  is  moving  gradually  towards  the  southwest. 

’Ith.  The  eastern  shore  of  Snow's  marsh  (lying  opposite  to  New  Inlet)  is  washing  away 


8th.  The  western  shore  of  the  river  between  McRacken's  signal  and  Deep  Water  Point  is 
washing  away,  and  marsh  is  now  forming  there. 

9th.  The  shoal  on  the  west  and  south  side  of  Battery  island  remains  about  the  same. 

Yery  respectfully,  yours, 

CHARLES  P.  BOLLES, 

Assistant  Coast  Survey. 

Prof.  A.  D.  Bache, 

Superintendent  U.  8.  Coast  Survey. 
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APPENDIX  No.  15. 

Letter  to  the  Secretary  of  the  Treasury^  communicating  the  resvUs  of  a  resurvey  of  MaffJtSe  channel^ 

made  in  March,  1858,  by  Lieut,  Comg,  T,  B,  Hwger,  If.  S.  N,,  Assistant  in  the  Coast  Survey, 

Coast  Survey  Office,  May  11,  1868. 

Sir:  I  have  the  honor  to  state  that,  as  part  of  the  hydrographic  operations  of  the  season  in 
Section  Y,  a  resurvey  of  Maffitt’s  channel  leading  into  Charleston  harbor,  S.  C.,  was  made  in 
March  by  Lieut.  Comg.  T.  B.  Huger,  U.  S.  N.,  Assistant  in  the  Coast  Survey,  with  a  view  to 
ascertain  the  changes  effected  by  dredging  and  natural  causes. 

The  following  extracts  from  a  report  addressed  to  me  by  that  oflicer  show  the  results  of  the 
recent  examination: 

“From  a  comparison  of  my  soundings  with  those  made  by  Lieut.  Comg.  Maffitt  in  1857,  I 
find  changes  of  a  character  calculated  to  encourage  the  belief  that  this  channel  will  soon  become 
the  main  passageway  for  the  commerce  of  Charleston.” 

“In  June,  1857,  the  outer  and  inner  twelve  feet  curves  were  separated  by  the  bulkhead 
twenty -four  hundred  feet.  The  recent  survey  shows  that  the  channel  has  deepened,  and  that 
the  distance  between  the  twelve  feet  curves  is  now  only  seven  hundred  and  ninety  feet.” 

“The  water  on  the  shoal  spit  of  the  bulkhead  has  materially  deepened,  and  the  play  of  the 
current  upon  that  locality  seems  to  be  acting  favorably  for  the  channel.” 

“  Maffitt^  B  channel  has  eighteen  inches  more  water  at  present  than  it  had  in  June,  1857,  and 
the  general  character  of  the  channel  in  width  and  depth  has  decidedly  improved.” 

The  tendency  to  improvement  in  the  capacity  of  this  entrance  to  Charleston  harbor  being 
of  general  interest  to  navigation  on  the  Atlantic  Coast,  I  would  respectfully  request  authority 
to  publish  the  results  here  set  forth  in  the  usual  form  of  notice  to  mariners. 

Yery  respectfully,  yours, 

A.  D.  BA  CHE,  Superintendent, 

Hon.  Howell  Cobb, 

Secretary  of  the  Treasury. 


APPENDIX  No.  16. 

Letter  to  the  Secretary  of  the  Treasury,  communicating  the  discovery  and  sounding  out  (f  a  new 
channel  leading  into  the  eastern  etnd  of  St.  Qeorgds  sound,  Florida,  by  Lieut.  Comg.  J.  F.  Dver, 
U.  S.  N.,  Jssistant  in  the  Coast  Survey. 

Coast  Stjbvet  Office,  May  18,  1858. 

Sk:  I  have  the  honor  to  communicate  the  discovery  of  a  new  channel  leading  into  St. 
George’s  sound,  Florida,  the  sound  of  which  Apalachicola  bay  is  an  arm,  by  the  Coast  Survey 
parties  working  there. 

The  channel  has  been  sounded  out  by  Lieut.  Comg.  J.  K.  Duer,  U.  S.  N.,  Assistant  in  the 
Coast  Survey,  who  gives  the  following  description  of  it: 

*  *  “The  fact  is  established  that  an  excellent  channel  exists  from  sea  to  the  sound  (St. 

George’s)  running  close  in  with  the  north  shore  of  Dog  island,  with  not  less  than  twenty-one 
or  twenty-two  feet  of  water,  (twenty  or  twenty-one  feet  at  low  water.”) 
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>«It  is  highly  probable  that  deeper  water  may  yet  be  foimd  near  the  eastern  end  of  the 
bland.” 


*^By  this  yessels  may  be  csuried  from  sea  to  a  good  anchorage  in  fonr  fathoms,  under 

a  reef,  and  from  there  around  the  easternmost  point  and  shoal  of  Dog  island  with  not  less  than  ^ 
twenty-one  or  twenty-two  feet,  (twenty  or  twenty-one  at  low  water,)  as  just  stated.  The  general 
depth  is  fonr  fathoms  or  more.” 

<<0n  the  bar  of  the  east  pass  the  depth  at  high  tides  is  usually  seventeen  feet,  never 
exceeding  three  fathoms.” 

*  *  *  “Below  are  given  directions  for  entering  the  new  channel  from  sea,  and  for 
ninning  into  the  four  fathom  anchorage  under  the  reef.  Beyond  this  it  would  not  be  safe  to 
go  without  a  pilot” 

“Dt^ions. — ^Bring  Dog  island  light-house  to  bear  west  (by  compass)  and  Southwest  Cape 
N£.  i  N.  On  finding  or  6  fathoms  water,  the  course  hence  is  north  until  the  easternmost 
end  of  Dog  island  bears  SW.  by  W.  ^  W.,  or  until  the  water  shoals  off  the  east  point  of 
Alligator  harbor.  From  here  haul  up  W.SW.  and  keep  this  course  until  well  inside  the  reef^ 
which  can  readily  be  discerned  by  colored  water  or  breakers.” 

Between  Southwest  Cape  and  the  reef  the  channel  now  reported  is  very  deep,  having  not 
less  than  thirty-one  feet  until  well  in  towards  the  land,  where  soundings  give  four  fathoms.” 

*'To  enter  St.  George’s  sound  by  this  new  pass  a  light-house  on  Southwest  Cape  will  be 
indispensflhle,  as  well  as  another  light  on  Dog  island.  A  beacon  should  be  placed  at  each  point 
immediately.” 

The  channel  also  should  be  marked  by  buoys. 

I  would  respectfully  request  that  a  copy  of  this  communication  may  be  transmitted  to  the 
Light-house  Board,  and  that  authority  be  given  to  publish  it  in  the  usual  form  for  the  infor¬ 
mation  of  navigators. 

Very  respectfully,  yours, 


Hon.  Howell  Cobb, 

Secretary  (he  Treatury. 


A.  D.  BACHE,  Superhdmieint. 


APPENDIX  No.  17. 

to  the  Secretary  (f  the  Treasury,  (m^municaiing  the  disocmery  hy  Liesd.  Comg*  J.  K.  Duer, 
K  8,  N,,  Assistant  Coast  Survey,  of  several  shoals  near  the  passes  <f  St  Oeorgds  samd,  and  a 
^  channd  for  entering  the  sound  letxoeen  St  Oeorgds  and  St  Vincent  islands. 

Coast  Survey  Office,  May  5,  1858. 

Sir:  I  have  the  honor  to  communicate  extracts  from  a  report  in  reference  to  developments 
nwde  in  St  George’s  sound,  western  coast  of  Florida  peninsula,  by  Lieut.  Comg.  J.  K.  Duer, 
S.  N.,  Assistant  Coast  Survey. 

The  extracts  show  important  special  results  obtained  in  the  prosecution  of  the  regular  hydro- 
paphy  of  that  quarter,  and  contain,  also,  sailing  directions  for  navigating  a  channel  sounded 
out  near  Cape  St  George  light-house. 

“L  The  shoal  off  Cape  St  George  light-house  (commonly  designated  as  the  ‘  Cape  Shoal’)  ig 
composed  of  detached  reefe  extending  in  a  south  and  south  by  east  direction  from  the  light- 
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hoase,  with  channels  of  varions  depths  running  between  them.  The  only  one,  however,  that 
can  be  recommended  for  navigation  is  about  four  miles  from  the  land.  This  is  quite  wide,  and 
the  soundings  in  it  vary  from  four  fathoms  to  seventeen  feet,  the  latter  being  the  least  water 
found.  On  the  outer  edge  of  it  there  are  reefs  having  but  ten  or  eleven  feet  on  them,  and  oh 
the  inner  edge  others  with  but  seven  or  eight  feet.  In  both  instances  the  water  shoals  very 
suddenly,  and  breaks  unless  the  sea  is  very  smooth. 

‘‘The  end  of  this  shoal  is  about  siz  miles  from  the  point  of  Cape  St.  George.  There  the 
water  deepens  to  three  fathoms,  and  by  taking  the  channel  coastwise  vessels  may  save  them¬ 
selves  great  loss  of  time. 

“The  following  directions  will  carry  vessels  through  it: 

^^Bound  to  the  eastward. — ^From  the  bar  at  the  West  Pass  steer  SE.  (by  compass)  until  the 
light-house  on  Cape  St.  George  bears  N.  by  W.,  then  haul  up  east,  and  when  in  five  fathoms 
the  channel  has  been  cleared. 

"Bound  to  the  westward. — ^Wben  about  fonr  miles  from  the  land,  and  in  five  fathoms  water, 
get  the  light-house  to  bear  N.NW.,  and  steer  east  until  it  bears  N.  by  W.,  then  steer  NW. 
and  find  foiu*  and  a  half  fathoms.  Continue  on  this  course  if  bound  to  Apalachicola.  When 
crossing  the  shoal  the  lead  should  be  kept  constantly  going,  as  the  set  of  the  currents  is  always 
uncertain. 

“This  channel  might  be  easily  buoyed  out.  Two  large  buoys  only  would  be  requisite. 

“IL  Yery  near  mid  channel,  and  just  inside  the  bar  of  the  West  Pass,  there  is  a  lump  having 
only  nine  feet  of  water  on  it  at  the  low  tides  which  occur  after  a  strong  northerly  wind.  This 
is  a  continuation  of  a  spit  which  puts  out  from  the  East  Breakers,  and  there  is  deeper  water 
between  them  and  the  lump. 

“The  following  bearings  show  its  position: 

“Light-house  on  Cape  St.  George,  bearing  E.  by  S.,  (true.) 

“Westernmost  point  of  St.  George’s  island,  bearing  NE.  by  E,  (true.) 

“in.  Outside  the  West  Breakers  of  the  East  Pass,  and  near  the  easternmost  point  of  St. 
George’s  island,  there  is  a  shoal  having  upon  it  but  fiftera  or  sixteen  feet,  while  all  around 
there  is  from  three  and  a  half  to  four  and  a  half  fathoms. 

“Dog  island  light-house  bears  from  it  SW.  ^  S.,  (true,)  and  the  east  end  of  St.  George’s 
island  S.  by  W.  i  W.’’ 

Yery  respectfully  yours, 

A.  D.  BACHE,  Superintendent. 

Hon.  Howbll  Cobb, 

Secretary  of  the  Treasury. 

APPENDIX  No.  18. 

Ldter  to  the  Secretary  cf  the  Treasury,  communicating  the  develepment  <f  dangers  to  navigation  in 

San  Francisco  hay,  Calfomia. 

Coast  Sobvey  Office,  June  15,  1868. 

Sib:  I  have  the  honor  to  report  that  a  small  rock  off  San  Pablo  Point,  lying  a  little  to  the 
southward  and  westward  of  the  “Brothers,’’ 'and  in  the  track  of  vessels  going  from  San 
Francisco  to  Benicia,  has  been  examined,  and  the  vicinity  sounded  by  Lieut.  Comg.  B.  M. 
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Cajler,  IJ.  S.  N.,  Aesistant  in  the  Coast  Survey.  The  following  is  an  extract  from  a  recent 
report  made  by  that  officer; 

“The  least  water  found  was  seventeen  feet,  but,  as  it  was  about  the  time  of  high  water, 
four  or  five  feet  should  he  deducted.  To  be  on  the  safe  side  I  have  put  down  the  depth  as 
twelve  feet  at  mean  low  water,  and  have  marked  the  spot  ‘Whiting’s  Bock’  on  the  tracing 
which  accompanies  my  report.” 

“It  is  small  and  might  easily  escape  detection  in  soundings.” 

“I  took  the  occasion  also  to  look  for  a  reef  on  the  Contra  Costa  flats,  the  existence  of  which 
had  been  reported  to  me  several  weeks  before,  and  after  three  attempts  found  it.  At  very 
low  tides  this  reef  is  bare,  and  would  probably  be  only  covered  at  mean  low  water.” 

The  positions  of  the  two  dangers  to  navigation  mentioned  above  have  been  marked  on  the 
charts  of  San  Pablo  and  San  Francisco  bays,  the  engraving  of  which  is  now  in  progress. 

I  wonld  respectfully  request  authority  to  publish  this  letter  in  the  form  of  a  notice  to  mariners. 

Very  respectfully,  yours, 

A.  D.  BACHE,  Svperiatendeni. 

Hod.  Howell  Cobb, 

B&sretary  cf  the  Treamry. 


APPENDIX  No.  19. 

of  Captain  W.  B*  Palmer^  JJ.  8.  Topographical  Engineers^  Assistant  in  charge  of  the  Coast 
Survey  office^  and  extracts  from  svb-reports  of  chi^s  of  the  office  divisions. 

Coast  Subvet  Office,  October  1,  1858. 

Dbab  Sm:  I  have  the  honor  to  submit  herewith  the  annual  reports  of  the  chiefs  of  the  various 
divisions  of  this  oflSce,  showing  the  details  of  work  executed  in  each  since  the  1st  of  November, 
1857. 

Captaiii  M.  L.  Smith,  corps  of  topographical  engineers,  U.  S.  A.,  continued  in  charge  of  this 
office,  assisted  by  Ist  Lieutenant  A.  P.  Hill,  Ist  artillery,  until  the  18th  of  May  last.  Tour 
instructions  of  that  date  assigned  these  oflScers  to  other  duty  connected  with  the  survey,  and  I 
was  directed  to  assume  the  charge  of  this  office,  that  is,  for  tb©  last  four  months;  Ist  Lieutenant 
J.  P.  Roy,  2d  infantry,  was  assigned  as  general  assistant  in  the  office. 

The  merits  and  capacity  of  my  predecessor,  and  of  let  Lieuteimnt  Hill,  are  so  well  known  to 
you  that  it  is  unnecessary  for  me  to  advert  to  them. 

A  detailed  statement  of  the  results  produced,  showing  the  share  of  each  employ^  of  the  office 
in  its  labors,  will  be  found  in  the  reports  of  the  chiefs  of  the  divisions,  hereto  annexed,  in  the 
order  in  which  I  shall  name  them.  I  do  not  present  to  you  at  this  time  any  extended  notice  of 
the  work  of  any  one  division,  as  the  clear  and  elaborate  report  of  Captain  Smith  of  the  last 
year  seems  to  render  this  unnecessary,  and  particularly  as  I  have  been  in  charge  of  the  office 
for  so  short  a  period.  I  would,  however,  observe  that  in  my  judgment  this  office  has  maintained 
the  efficiency  that  has  been  so  highly  and  properly  commended  by  each  of  my  predecessors, 
and  as  very  few  changes  have  been  made  in  its  personnel,  a  steady  improvement  is  manifested 
in  the  results  obtained. 

Comptaing  Division  —This  division  is  under‘the  charge  of  Assistant  C.  A.  Schott;  the  ability, 
industry,  and  strict  attention  to  duty  that  characterize  its  chief  are  rarely  equalled.  I  regret  to 
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add  that  his  health  suffers  at  this  time  from  the  confinement  to  which  his  duties  have  subjected 
him.  Its  numbers  have  remained  the  same  as  during  the  past  year,  enabling  it  to  meet  all  the 
demands  made  upon  it,  viz:  furnishing  data  for  the  charts  and  to  parties  in  the  field,  and  also 
information  to  persons  not  connected  with  the  survey,  (on  their  application,  which  is  only 
communicated  under  the  authority  of  the  Treasury  Department,)  besides  its  regular  duties  of 
computing,  comparing  and  adjusting  the  primary,  secondary,  and  tertiary  triangulations;  the 
measurements  of  bases;  astronomical,  chronometric  and  magnetic  observations,  Ac.;  each  of 
these  c€Llculations  being  twice  and  often  thrice  revised,  and  re-examined  by  separate  computers, 
thus  insuring  in  all  cases  the  greatest  possible  accuracy. 

The  report  of  Assistant  0.  A.  Schott  is  hereto  appended. 

Tidal  Division. — ^The  chief  of  this  division.  Assistant  L.  F.  Pourtales,  reports  direct  to  the 
Superintendent^  by  whom  its  operations  are  immediately  controlled.  Assistant  PourtaleB’ 
report  will  be  found  in  Appendix  No.  29. 

Drawing  Division. — ^The  drawing  division,  under  the  experienced  and  able  management  of 
let  Lieutenant  J.  C.  Tidball,  2d  artillery,  who  has  had  continuous  charge  of  it  since  August, 
1855,  now  more  than  three  years,  has  made  considerable  improvement  in  its  progress  over  that 
of  previous  years.  The  force,  although  comparatively  small,  has  not  only  gained  in  its  advanced 
supply  of  work  for  the  increased  number  of  engravers,  but  has  also  famished  the  drawings  for 
the  lithographers,  and  met  with  promptness  all  demands  made  upon  it  for  projections,  tracings, 
Ac.  The  annexed  report  of  Lieutenant  Tidball,  and  the  lists  accompanying  it,  specify  in  detail 
the  work  executed  by  each  draughtsman,  and  the  progress  made  during  the  year. 

Engraving  Division. — ^This  division  consists  at  this  time  of  one  chief  engraver,  nineteen 
engravers,  and  one  apprentice.  The  work  executed  upon  our  first  class  finished  charts,  cannot, 
it  is  believed,  be  excelled  in  skill  and  beauty  by  engravers  of  the  highest  reputation  in  this  or 
any  other  country  known  to  the  art. 

First  Lieutenant  Bufus  Saxton,  4th  artillery,  who  has  been  in  charge  of  this  division  since 
June,  1856,  has  with  success  devoted  great  attention  and  energy  to  its  judicious  management. 
His  report  of  the  maps,  charts  and  sketches  engraved  during  the  year,  with  the  accompanying 
lists  hereto  appended,  will  exhibit  in  detail  the  character  and  amount  of  work  executed  by  each 
of  the  engravers. 

Electrotype  Division. — Under  the  skilful  management  of  Mr.  Gkorge  Mathiot,  the  electro¬ 
typist  of  this  office,  ninety-five  plates  have  been  made  this  year,  being  eleven  more  than  the 
number  produced  during  the  last,  and  greatly  exceeding  that  of  any  previous  year.  Of  these 
forty-six  were  in  alto  and  forty-nine  in  basso;  in  addition  to  this  ten  plates  have  been  altered 
and  extended  by  the  electrotype  process. 

Mr.  Mathiot  has  also  with  increased  success  devoted  a  portion  of  his  time  to  making  interest¬ 
ing  experiments  in  photography,  especially  with  a  view  to  its  use  in  the  preparation  of  the 
reductions  from  the  original  plane-table  sheets.  His  report  is  annexed. 

Idisodlaneous  division. — ^This  division  has  been  organized  since  the  date  of  the  last  report,  and 
has  already  improved  in  efficiency  under  the  charge  of  Lieut.  J.  P.  Roy,  as  compared  with  its 
former  separate  working.  It  comprises  the  printing  and  distribution  of  maps,  charts,  and 
Coast  Survey  reports.  The  annexed  report  of  Lieut.  Roy,  and  subjoined  statements,  will  show 
its  operations  since  the  1st  of  November,  1857. 

Archives  and  Ubrary. — ^This  branch  of  the  office  is  continued  under  the  charge  of  Mr.  C.  B. 
Snow,  by  whom  the  duties  connected  therewith  are  satisfactorily  performed. 
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My  predecessor,  in  bis  annual  report  of  last  year,  called  attention  to  the  great  inconvenience 
that  would  be  felt  if  a  larger  space  for  a  depository  for  the  archives  and  books  was  not  shortly 
provided.  Since  then  upwards  of  one  thousand  volumes  of  records  and  nearly  one  hundred  and 
fifly  plane-table  sheets  have  been  added  to  the  vast  amount  then  on  deposit  in  the  small  room 
occnpied  for  that  purpose.  This  inconvenience  is  now  felt,  and  increases  with  the  constant 
accumulation  of  the  archives  in  the  survey. 

During  Ihe  year  one  hundred  and  six  volumes  have  been  added  to  the  library,  of  which 
twenty-four  were  presented  by  foreign  governments  and  scientific  societies,  and  eighty-two 
purchased.  The  library  consists  at  this  time  of  nearly  three  thousand  volumes. 

Insirunml  shop. — ^The  labors  of  this  division  of  the  office  are  satisfactorily  performed  under 
the  charge  of  Mr.  J.  Vierbuchen,  master  instrument  maker.  *  *  *  * 

The  following  number  of  instruments  of  the  several  classes  named  have  been  made  within  the 
year :  Fifteen  for  geodesy ;  seven  for  astronomical  observations,  (parts  of  instruments;)  one  for 
magnetic  observations ;  forty-four  for  topc^raphy ;  forty-one  for  hydrographic  purposes ;  six¬ 
teen  for  drawing ;  one  hundred  and  thirteen  tools ;  and  fifteen  implements  for  miscellaneous 
purposes. 

The  following  have  been  repaired :  Thirty-seven  geodetic  instruments ;  ten  astronomical 
inBtnmeuts ;  four  magnetic ;  forty  topographical ;  forty  hydrographic ;  and  fifteen  drawing 
instruments. 

In  the  shop  the  force  consists  of  five  instrument  makers  and  a  blacksmith. 

Carpentry.^The  implements  and  appliances  needed  for  the  use  and  transportation  of  the 
instruments  employed  in  the  field  and  afioat  have  been  made  as  occasion  required.  Of  these, 
thirty-six  pieces  of  work  were  for  geodetic  or  topographical  purposes,  exclusive  of  fifteen  chests 
snd  packing  boxes.  Two  tide-gauges  have  been  made,  and  for  office  use  three  scales  and  a 
hoard  for  reading  the  tidal  registers,  in  addition  to  ninety -five  pieces,  as  cases,  desks,  tables, 
frames,  and  drawing  boards ;  and  a  hundred  and  sixty-two  tubes  have  been  painted  and  marked 
for  iling  original  maps  and  charts.  A  portico  has  been  put  up  and  glazed,  and  a  large  camera 
ttade  for  photographic  purposes,  besides  thirty-six  frames  and  boxes  for  the  electrotype  labor¬ 
atory.  #♦*#♦****#* 

The  faithfiilnesa  and  skill  with  which  the  work  is  carried  on  by  Mr.  A.  Teatman,  the  master 
osrpenter,  merits  commendation.  He  is  assisted  by  one  carpenter  and  one  apprentice. 

In  closing  this  report  it  becomes  equally  a  pleasure  and  a  duty  to  acknowledge  the  valuable 
services  of  Lieut.  J.  P.  Roy,  general  assistant,  upon  whom,  in  the  absence  of  the  assistant  in 
charge,  the  administration  of  the  details  of  the  office  devolves,  in  addition  to  his  other  speciid 
Mid  regular  duties. 

It  is  also  my  duty  to  express  myself  in  the  highest  terms  of  the  manner  in  which  the  varied 
clerical  duties  are  performed  by  Mr.  A.  W.  Russell,  the  principal  clerk  of  the  assistant  in 
charge. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

W.  R.  PALMER, 

Copt.  Top.  Ungers,  Aaaiotant  in  charge  of  Office  Coast  Svrveu. 

A.  D.  Bachb, 

StgperintendesU  U.  S.  Coast  Survey* 
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Beport  (f  Assistant  Charles  A.  Schott,  in  charge  of  the  Computing  Division. 

C0A8T  SuBVBY  Office,  (ktober  1,  1868. 

Agreeably  to  the  regulations  of  the  office,  I  herewith  respectfully  submit  the  annual  report 
of  the  result  of  the  labors  of  the  several  computers  for  the  year  ending  October  1,  1858. 

The  number  of  the  computers  has  been  the  same  as  last  year;  the  opening  occasioned  by 
Mr.  Blankenship^  s  resignation  has  been  filled  by  Mr.  W.  D.  Storke,  who  reported  for  duty 
December  22,  1857.  No  temporary  assistance  was  had  or  required  during  the  year. 

A  smaller  amount  of  field-work  was  received  by  the  division  than  in  former  years,  in  con¬ 
sequence  of  which  one  of  the  computers  was  temporarily  transferred  to  assist  in  the  work  of 
the  publication  of  records  and  results.  As  another  consequence,  a  more  frequent  application 
has  been  made  of  the  method  of  least  squares,  and  thus  the  desired  accuracy  obtained  at  once. 
In  addition,  all  results  now  far  enough  advanced  have  been  put  in  proper  shape  for  publication. 

The  general  distribution  of  the  different  kinds  of  computations,  and  the  amount  of  work 
done  by  each  computer,  wiU  be  seen  from  the  following  detailed  statements. 

Besides  attending  to  the  ordinary  duties  of  the  division,  the  foUowing  subjects  have  received 
ray  particular  attention,  and  reports  have  been  made  in  reference  to  them.  The  station  error 
in  azimuth;  the  result  of  a  preliminary  investigation  and  reduction  of  the  arc  of  a  meridian 
measured  in  the  Eastern  States;  the  result  of  the  reduction  of  the  primary  base  lines  at  Cape 
Sable  and  on  Epping  Plains;  and  the  result  of  an  investigation  of  the  co-efficient  of  expansion 
of  the  standard  base  bar.  With  the  assistance  of  a  computer,  certain  secondary  triangulations 
in  Section  I,  of  1849,  and  the  primary  triangulation  of  Section  IV,  have  been  adjusted  and 
reduced  by  the  method  of  least  squares.  The  magnetic  reductions  in  general  have  been  kept 
up  to  date. 

Assistant  Theodore  W.  Werner  completed  the  reduction  of  the  triangulation  south  of  Tybee, 
(1857;)  reduced  the  Matagorda  bay  triangulation,  (1857;)  also,  that  in  the  vicinity  of  San 
Pedro  in  California,  including  Assistant  Green welFs  latest  work.  He  reduced  Lieut.  Seward’s 
triangulation  on  the  Florida  reef,  (1856-’57,)  and  Assistant  Davidson’s  additional  work  (1857) 
on  Admiralty  inlet.  He  completed  the  latitude  computations  of  station  Columbia,  occupied 
by  Dr.  Gould;  supplied  the  L.  M.  Z.  to  the  Cumberland  Sound  triangulation,  including  Capt. 
Simpson’s  work  near  Femandina;  and  reduced  the  tri angulation  forming  the  connexion  between 
Charleston  harbor  and  Winy  ah  bay. 

Mr.  Eugene  NuUy  completed  the  reduction  of  the  chronometric  longitude  of  Femandina, 
and  after  reducing  the  latitude  of  Presidio  was  supplied  with  work  by  the  party  in  charge  of 
the  publication  of  the  records  from  November  13,  1857,  to  June  1,  1858.  He  has  since  made 
the  second  reduction  of  the  latitude  of  Columbia,  and  made  progress  with  the  reduction  of  the 
Z.  T.  latitude  of  Calais,  Me.,  (1857.) 

Mr.  James  Main  revised  the  latitude  computations  of  Mt.  Harris;  was  engaged  in  the 
collection  of  elevations;  attended  to  miscellaneous  computations;  revised  the  latitude  of  Mt. 
Desert,  and  the  longitude  computations  of  Femandina,  Fla.  He  reduced  the  magnetic  obser¬ 
vations  of  1867  in  Sections  I  and  VHI;  revised  the  azimuth  of  Unkonoonuc;  made  some 
reductions  for  time;  revised  the  azimuth  of  Mt.  Pleasant,  Soper  and  Hill  station;  also  of  Deer 
island  and  Hurricane  island;  reduced  three  moon  culminations  observed  at  Hudson,  Washington 
Territory;  and  completed  the  azimuth  revision  of  stations  Bodies  island,  Stevenson’s  Point, 
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and  Dollar  Point  He  also  reduced  the  magnetic  obseryations  made  at  the  Dudley  Observatory, 
and  at  New  Orleans. 

Jfr.  GotUeib  Sump/  attended  to  the  insertion  of  the  geographical  positions  in  the  registers; 
completed  L.  M.  Z.  of  a  part  of  the  triangulation  in  Section  VIII;  reduced  Assistant  Blunt's 
new  triangulation  in  the  vicinity  of  New  York,  a  computation  of  considerable  extent,  including 
also  the  reduction  of  the  (1854)  Hudson  river  triangulation;  attended  to  the  preparation  of  the 
annual  statistics;  reduced  the  triangulation  of  Hudson  river  (1857 ;)  and  made  some  least  square 
reduction  of  the  Mobile  bay  triangulation. 

Mr,  John  Weissner  completed  the  first  set  of  L.  M.  Z.  to  Capt.  Simpson's  and  Lieut.  Evans' 
triangulation  near  the  St.  Mary's  river,  and  also  some  new  positions  in  Section  I;  assisted  in 
the  preparation  of  the  geographical  positions  for  the  report;  completed  the  reduction  of  the 
Atchafalaya  bay  triangulation  of  1855  and  1856,  including  that  of  Cote  Blanche  bay;  revised 
abstracts  of  horizontal  angles  of  the  primary  triangulation  in  Section  IV ;  reduced  the  Patuxent 
river  work  of  Lieut.  Roy's,  and  the  St.  "George's  sound  triangulation  in  Section  VII  as  far  as 
S.  W.  Cape;  calculated  the  length  of  the  new  base  at  Cedar  Key;  assisted  me  in  the  least 
square  reduction  of  the  primary  triangulation  of  Sections  I  and  IV,  and  also  of  Section  HI; 
reduced  the  latitude  of  Deer  island;  assisted  occasionally  on  the  L.  M.  Z.  reductions  of  New 
York,  and  made  progress  in  the  reduction  of  Lieut.  Seward's  triangulation  near  Cape  Sable 
base. 

Mr,  W,  D,  Storke  after  making  himself  familiar  with  our  methods  of  reduction,  assisted  Mr. 
Eumpf  on  his  L.  M.  Z.  calculations  of  New  York;  performed  some  miscellaneous  duties  referring 
to  measures  of  areas  and  positions;  supplied  the  Cedar  Key  and  Wacassassa  bay  with  L.  M.  Z.; 
reduced  the  small  triangulation  of  Curratoman  river,  Section  III;  assisted  on  the  reduction  of 
the  Atchafalaya  and  Cote  Blanche  bay  work,  and  on  the  preparation  of  statistics;  and  reduced 
Lieut.  Evans'  triangulation  between  Ossabaw  and  Sapelo  sound,  including  the  supply  of  L. 
M.  Z.  to  the  latter  locality. 

Mr,  John  T,  Hoover  attended  to  the  clerical  duties  of  the  division,  and  assisted  on  the 
revision  of  the  geographical  positions  for  the  report  of  1857. 


B^oort  (/  Amstant  L.  F.  Pourtaka^  in  charge  of  Tidal  Division. 

Coast  Subvet  Office,  October  1,  1858. 

The  following  report  on  the  occupation  of  the  computers  in  this  division  during  the  past  year 
is  respectfully  submitted: 

Mr,  B,  8,  Avery  has  continued  to  discuss  the  Boston  tidal  observations  with  a  view  to  pre¬ 
paring  tables  of  predictions.  He  has  stlso  treated,  by  the  same  method,  a  series  of  the  tides  of 
8wi  Diego  bay.  Cal. 

Mr,  S,  Walker  has  been  engaged  during  part  of  the  year  in  making  graphical  decompositions 
of  the  tidal  curves  from  the  Florida  reef.  He  is  now  employed  in  reading  ofif  the  sheets  of  the 
self-registering  tide-gauges,  and  has  charge  of  the  correspondence  with  the  observers  and  of 
the  lists  of  receipts  of  observations. 

Mr,  J,  Downes  joined  the  division,  from  Assistant  J.  E.  Hilgard's  party,  on  January  1,  and 
has  plotted  and  decomposed  graphically  the  tided  curves  from  the  Florida  reef. 
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Mr.  G.  0.  Blanchard  made  ordinary  rednclions  of  tides  and  (X^ies  of  reports,  Jbc.,  tmtil 
March  8,  when  he  left  the  office. 

Mr.  B.  E.  Evana  was  temporarily  attached  to  this  division  until  the  end  November,  1857, 
and  t^ain  in  May  and  June  when  not  employed  on  field  duty.  He  made  ordinary  redactions 
and  readings  from  the  self-registering  tide-sheets. 

Mr.  C.  FendaU  was  employed  daring  the  month  of  May  in  comparing  simnltaneous  observa¬ 
tions  of  tides  in  the  waters  of  San  Francisco  bay.  Cal. 

Mr.  JD.  Trueheart  assisted  Mr.  Avery  in  his  discussion  of  the  Boston  tides  &om  June  28  to 
August  31. 

The  meteorological  observations  made  by  the  tidal  observers  on  the  Western  Coast  have 
been  reduced,  as  heretofore,  by  M.  Thmae,  and  the  tidal  observations  of  the  permanent 
stations  have  been  reduced  since  the  month  of  May  by  8.  D.  Pendltion. 


Beport  cf  lAeui.  J.  C.  TidbaU,  U.  8.  A.,  aaaistatd  in  charge  cf  the  Drawing  Division. 

Coast  Sobvby  OmcB,  November  1,  1858. 

This  division  has  remained  under  my  charge  during  the  past  year,  and  Mr.  G.  A.  Porterfield 
has  continued  to  assist  me  in  the  performance  of  my  duties. 

The  following  statement  of  work  executed  by  draughtsmen,  and  the  different  lists  accompa¬ 
nying  this  report,  will  show  the  progress  made  by  the  division  during  the  year: 

Assistant  W.  M.  C.  Fairfax  has  been  employed  upon  the  reduction  of  the  topography  of 
Cape  Cod  bay  and  the  coast  of  Massachusetts  from  Plymouth  to  Hyanuis,  scale  xsWs)  coast  of 
South  Carolina,  including  Charleston  harbor  and  vicinity,  TsWsi  Florida  reefs  mad  keys, 
from  Virginia  key  to  Lower  Matecumbe  key,  also  Key  West  and  vicinity, 

Assistant  M.  J.  McClery  has  made  additions  to  the  Congress  map, 
employed  in  reducing  the  topography  of  Massachusetts  bay,  xvitTS)  coast  of 

Massachusetts,  from  Portsmouth  to  Cape  Ann,  fsWs-  has  commenced  the  topography  of 
off-shore  charts:  No.  IV,  from  Cape  May  to  Currituck  sound,  TSTlVirtfi 
Currituck  sound  to  Cape  Fear,  tstsWv* 

Mr.  James  J.  Bicicetts  was  employed  upon  the  hydrography  of  off-shore  chart  No.  II,  from 
Cape  Ann  to  Gay  Head,  -pnfWvi  Chesapeake  bay.  No.  4,  from  Potomac  river  entrance  to 
the  entrance  of  Pocomoke  sound,  until  the  first  of  February,  when  he  tendered  his 

resignation,  which  was  accepted  by  the  Superintendent. 

Mr.  A.  BoscKke  has  been  in  charge  of  the  making  of  projects  of  maps  and  charts. 

Mr.  L.  D.  WHMams  has  been  engaged  upon  preliminary  charts:  No.  3,  from  Portland  to 
Cape  Cod,  No.  12,  from  Cape  Lookout  to  Cape  Fear,  Nos.  19  and  20,  Florida 

reefs  and  keys,  from  Virginia  key  to  the  westward  of  the  Tortugas,  jttsVvs;  No.  26,  from 
Mobile  bay  to  Lake  Pontchartrain,  inclusive,  off-shore  chart  No.  H,  from  Cape 

Ann  to  Gay  Head,  nrAinr-  made  additions  to  the  Congress  map,  -msiTinr;  P*“®‘ 

jections  on  copper,  and  verifications. 

Mr.  A.  lAnderJuM  has  drawn  the  preliminary  chart  of  Monterey  bay,  reduced  the 

topography  of  San  Pablo  bay,  Tvivii  5  prepared  maps  of  the  Florida  keys  for  the  General  Land 
Office,  and  has  also  been  employed  upon  the  lower  sheet  of  Rappahannock  river,  from  Punch 
Bowl  to  the  entrance,  and  those  of  San  Francisco  bay  and  vicinity,  ygivT* 
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Mr,  A.  Bdbach  haa  made  comparative  charts  of  the  Cape  Pear  entrances,  completed 

Uie  hydrography  of  Chesapeake  bay,  No.  2,  from  Magothy  river  to  Chester  river,  nrfsirJ 
has  been  engaged  in  reducing  the  hydrography  of  Massachusetts  bay,  5  New  York  bay 
and  harbor,  jTrJrrTr;  Chesapeake  bay,  No.  4,  from  Potomac  River  entrance  to  the  entrance  of 
Pocomoke  sound,  in  verifications,  examinations,  and  corrections  of  original 

hydrographic  work. 

Mr,  W,  P.  Schrdz  has  reduced  the  hydrography  of  Matagorda  entrance,  nrJiriri 
been  employed  upon  progress  sketches,  projects,  and  projections. 

Mr,  A,  Stransz  has  completed  the  reduction  of  the  hydrography  of  St.  Helena  sound, 
plotted  original  hydrographic  sheets  of  Rappahannock  river  from  Urbanna  to  the  entrance,* 
and  has  been  engaged  upon  the  reduction  of  the  hydrography  of  Chesapeake  bay,  Nos.  5  and 
6,  from  Pocomoke  sound  to  the  entrance  of  the  bay, 

Mr,  W,  T,  Martin  has  been  occupied  in  drawing  the  topography  and  hydrography  of  Missis¬ 
sippi  sound.  Nos.  2  and  3,  from  Round  island  to  Lake  Pontchartrain,  -ffTrhnr  J  drawing 
topography  for  charts  of  the  coast  of  Texas,  Nos.  106  and  107,  from  Galveston  bay  to  Matagorda 
hay,  and  for  that  of  the  Florida  reefs  from  Garden  cove  to  Lower  Matecumbe  key, 

Mr,P,  Witzd  has  reduced  the  maps  of  St  Mary's  river  and  Fernandina  harbor, 

Pensacola  bay,  0^77?  Bull's  bay,  -jiriinr;  St  Simon's  sound  and  Brunswick  harbor,  TTriTTir; 
and  Bockport  harbor,  xiriirv  He  has  completed  the  topographical  drawing  of  Chesapeake 
bay,  No.  2,  additions  to  San  Francisco  bay,  yrinr;  York  river,  Va.,  (lower  sheet,) 

•riir?;  and  has  been  employed  upon  the  upper  sheet  of  York  river,  Va.,  -nri-Tnr;  progress 
sketches,  projections,  projections  on  copper,  and  miscellaneous  work. 

Mr,  F,  Fairfax  has  reduced  the  hydrography  of  Semiahmoo  bay,  TTriw;  Humboldt  bay, 
TirJinr;  and  has  made  a  comparative  chart  of  St.  John's  entrance,  -nriinr;  a-iid  tracings  of 
t^ographical  sheets  for  photographic  experiments.  He  has  been  engaged,  also,  in  reducing 
the  top(^raphy  of  the  upper  sheet  of  James  river,  Va.,  -rrJinr* 

Jfr.  B,  Hooe  has  copied  the  plane-table  sheets  of  the  Florida  keys  for  the  General  Land 
Office,  and  has  been  continued  upon  tracings. 

Artificer  J,  A,  CampbeUj  JJ,  S.  A,,  has  been  continued  upon  tracings,  and  in  charge  of  the 
miflcellaneouB  maps. 

Mr,  8,  B,  Linton  has  drawn  the  sketch  of  co-tidal  lines  of  the  Atlantic  coast,  and  has  been 
engaged  upon  titles  and  general  lettering,  and  on  progress  sketches  and  projections. 

Mr,  W,  T,  Bright  has  drawn  the  diagrams  showing  the  lines  of  descent  in  deep-sea  soundings, 
diagrams  of  currents  in  New  York  Harbor  entrance,  and  additions  to  the  progress  sketches. 

Mr,  A,  Schoyof  on  contract,  has  reduced  the  hydrographic  chart  of  Hatteras  inlet, 
and  that  of  Ocracoke  inlet,  TTrJrnr- 
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List  of  maps  and  sketches  complded,  or  in  progress,  during  the  year  ending  November  1,  1858, 

arranged  in  order  of  sections. 


Name. 


Beale. 


Bbction  I.— Cboat  Maine,  New  Eimpthiref  MoisackuteiUf 

and  Rhode  Idand, 


Progress  sketcli  A  — ..............  —  - - - - 

Progress  sketch  A  bis - - - -  —  - - - - 

Epping  PlaiDB  base,  Maine.... ......... .............. 

Seacoast  of  Maine,  New  Hampshire,  and  Maasachnsetts, 

from  Portland  to  Gape  Cod. . ........ - ........... 

Coast  of  New  Hampshire  and  Massachusetts,  from  Ports¬ 
mouth  to  Cape  . . . . ........ - 

Bockport  harbor,  Massachusetts _ _ _ ............ 

General  coast  chart  No.  II,  from  Cape  Ann  to  Gay  Head, 

Massachusetts - - - - - - 

Massachusetts  bay  and  coast,  from  Cape  Ann  to  near  Ply¬ 
mouth  - - .... - ...... 

Cape  Cod  bay  and  coast  of  Massachusetts,  from  Plymouth 
to  Hyannis _ _ _ .............. — - ...... 


1-600, eoo 

1-400,000 

1-20, 000 

1-200,000 

1-80,000 

1-20, 000 

1-400,000 

1-80,000 

1-80,000 


Section  H. — Chad  of  Oonnedicui,  New  York,  New  Jersey, 
Pennsylvania,  and  Delaware,  north  qf  Cape  Eenlopen, 


1-400,000 
1-80, 000 

ITork  harbor  entrance  ....  —  . . .  ............. 

Sketch  showing  current  stations  occupied  in  and  near  New 

York  harbor  entrance - - - - ........ 

Sketches  showing  set  of  currents  in  Sandy  Hook  bay . 


Progress  sketch  B... - .... - ...... - - 

New  York  bay  and  harbor  . . . . . 

Diagrams  showing  velocity  of  currents  in  and  near  New 


Section  Til.— Good  rf  Ddaware,  souih  of  Cape  HenLopen, 
Maryland  and  Yvrgima,  north  qf  Cape  Benry 


Progress  sketch  C. . . . . . 

General  coast  chart  No.  IV,  from  Cape  May,  New  Jersey, 
to  Currituck  sound.  North  Carolina- . -  -  —  ......... 

Chesapeake  bay.  No,  2,  from  Magothy  river  to  Chester 

river,  Maryland . 

Chesapeake  bay.  No.  3,  from  Hudson  river  to  Potomac 

river,  Maryland . ---. . . 

Chesapeake  bay,  No.  4,  from  Potomac  river  entrance  to 
entrance  of  Pocomoke  sound,  Maryland  and  Virginia. . 
Chesapeake  bay,  No.  6,  from  entrance  of  Pocomoke  sound 

to  York  spit,  Virginia . . . 

Chesapeake  bay.  No.  6,  from  York  spit  to  Cape  Henry, 

Virginia . - . 

Rappahannock  river.  No.  5,  from  Occupacia  creek  to 

Punch  Bowl,  Virginia . 

Rappahannock  river.  No.  6,  from  near  Punch  Bowl  to 

entrance,  Virginia . . 

York  river,  from  West  Point  to  King’s  creek,  Virginia... 

York  river,  from  King’s  creek  to  entrance,  Virginia . 

James  river,  from  Richmond  to  City  point,  Virginia . 

Section  TSf,—Coad  qf  Virginia  south  qf  Cape  Henry,  and 
North  Carolina,  north  qfCc^  Fear. 


1-400,000 

1-400,000 

1-80, 000 

1-80,000 

1-80,000 

1-80,000 

1-80,000 

1-60,000 

1-60, 000 
1-60, 000 
1-60, 000 
1-40,000 


Progress  sketch  D . . 

General  coast  chart.  No.  V,  from  Currituck  sound  to  Cape 

Fear,  North  Carolina . . . — . . 

Hatteras  inlet.  North  Carolina _ .... — ............. 

Ocraooke  inlet.  North  Carolina _ ................... 

Seacoast  of  North  Carolina  from  Cape  Hatteras  to  Cape 

Lookout . . . . ... _ _ _ 

Seacoast  of  North  Carolina  from  Cape  Lookout  to  Cape 

Fear . . . 

New  inlet,  Ci^  Fear  river.  North  Carolina  -...- . . 

Cape  Fear  river  entrance,  North  Carolina  .............. 


1-400,000 

1-400, 000 
1-20, 000 
1-30, 000 

1-200, 000 

1-200, 000 
1-10,000 
1-10, 000 


Description. 


Sketch  ......  ... 

Preliminary  chart. 

Finished  map.... 
. . do . . 

Finished  chart ... 

Finished  map .... 

. do . 


Finished  map. 

Diagrams  .... 

Sketch _ _ 

Sketches  ..... 


Finished  chart 

Finished  map  . 

....do . 

. . do. . 

......do...... 

- ..do. . 

......do...... 

......do.... .. 

......do.  —  .. 

_ do _ _ 

. . do . 


Finished  chart . . 

Sketch _ .............. 

Sketch  ..................... 

Preliminary  chart . 

. do . 

Comparative  chart,  1857  to  ’58. 

.... ..do... .......... .do.... 


Remarks. 


Completed. 

Do. 

Do. 

In  progress. 


Do. 

Completed. 
In  progress. 
Do. 


Do. 


Completed. 

In  progress 

Completed. 

Do. 

Do. 


Completed. 
In  progress. 
Completed. 
In  progress. 


Do. 


Do. 


Do. 


Do. 


Do. 

Do. 

Completed. 
In  progress. 


Completed. 

In  progress. 
Completed. 
Do. 

In  progress. 


Do. 

Completed. 

Do. 
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lAst  of  maps  and  sketches,  dc. — Continued. 


Name. 


SiCHON  V.— Cba«<  qf  North  Oarolina  south  of  Cape  FeaVy  of 
South  Oarolina  and  Georgia 

ProgresB  sketch  E . 

Bull’s  bay,  South  Carolina . 

Coast  of  ^uth  Carolina,  from  Battleanake  shoal  to  St. 

Helena  sound . . . 

Charleston  harbor,  (resurvey  of  city,)  South  Carolina _ 

St  Helena  sound,  South  Carolina . 

8t  Simon’s  sound  and  Brunswick  harbor,  Georgia . 

St  Mary's  river,  and  Femnndina  harbor,  Georgia  and 
Florida _ _ _ - _ _ 

Sktiox  VI. — CoaA  of  Floriday  from  Si.  Mary's  river  to  St 
Joseph's  bay. 

Progress  sketch  F,  (showing  Captain  Simpson’s  reconnais¬ 
sance  and  a  general  reconnaissance  of  the  coast) . 

Progress  sketch  F,  No.  2,  (Florida  reefs  and  keys) . 

St  John’s  entrance  and  river  to  Mayport  mills . . 

Florida  reefs  and  keys,  from  Bahia  Honda  to  I'ortiigas, 

(part  of  charts  19  and  20) . 

Florida  reefs  and  keys,  from  head  of  Key  Biscayne  t(^ 
Marquesas  key,  (coast  charts  68,  69,  70,  and  72) . 


Scale. 

Description. 

Remarks. 

1-600,000 

1-40,000 

Completed. 

Do. 

Preliminary  chart . . 

1-80,000 

1-30,000 

1-40,000 

1-40,000 


Finished  map 

Preliminary  chart 
. do . . 


In  progress. 
Completed. 
Do. 

Do. 


1-20,000 


Finished  map 


Do. 


1-1,200,000 

1-400,000 

1-10,000 

1-200,000 

1-80,000 


Comparative  chart,  1853  to  ’57. 

Preliminary  charts _ _ _ 

Finished  charts.  - . . . 


Comideted. 

Do. 

Do. 

In  progress. 
Do. 


Sktion  VII. — Coast  of  Florida  we.st  qf  St.  Joseph's  hay^  and 
Alabama  east  of  Mobile  bay. 

Progress  sketch  G . 

Pensacola  harbor,  Florida . 

SicnoN  Vin. — Coast  of  Alabama  west  of  Mobile  hay^  of  Mis- 
dmppi  and  Louisiana  east  of  Vermilion  bay. 


1-nOO,  000 
1-30,000 


Finished  map, 


Completed. 

Do. 


Progress  sketch  H . . 

Seaooast  of  Mississippi  and  Louisiana  from  Mobile  bay  to 

Lake  Pontchartrain . . . . . . 

Mississippi  sound,  from  Round  island  to  Grand  island, 

Missigsippi . . 

Missiffiippi  sound,  from  Grand  island  to  Lake  Pontohar- 
train,  Louisiana . . . . 

Ssenoy  DC.— Cbosf  of  Louisiana  west  of  Vermilion  bay,  and 
qf  Texas. 


1-600,000 
1-200,  000 
1-SO,  000 
1-80,000 


Preliminary  chart. 
Finished  map.... 
. do . 


Completed. 
In  progi'css. 
Do. 

Do. 


Progress  sketch  I . 

Galveston  bay  and  vicinity,  Texas . . 

Coast  of  Texas  from  Galveston  bay  to  San  Luis  pass 
Matagorda  bay  entrance,  Texas _ 


1-600.000 
1  80,000 
1-80,000 
1-40,000 


Finished  map 

do _ 

. . do _ 


Completed, 
In  progress. 
Do. 

Completed. 


Section  X. — Coast  of  California, 

Progress  sketch  J,  from  San  Diego  to  Poin  t  Sal . . 

Progress  sketch  J,  No.  2,  from  Point  Sal  to  Tomales  hay. 

Monterey  bay, _ _ _ 

^  I  rancisco  entrance,  (additions) _ 

San  Francisco  bay. ............. _ ... _ 

San  Pablo  bay................ _ 

Humboldt  bay. . -V.V .V . .V. 


1-600,000 
1-  600,000 
1-60.000 
1-50,000 
1-80, 000 
1-.50,  000 
1-30,000 


Preliminary’  chart. 
Finished  map.... 

. do . 

. do _ 

. do . . 


Completed. 

Do. 

Do. 

Do. 

In  pragresR. 
Completed. 
Do. 


Section  XI.— of  Oregon  and  Washington  Territories, 


Progress  sketch  K . 

Canal  de  Haro  and  strait  of  Rosario,  (additions,)  Wash- 

tuffton  Territory . 

^rt  Gamble,  Washington  Territory _ _ _ 

^miahmoo  bay,  Washington  Territory _ _ 

^ds  sounding  apparatus . 

wrryman’g  improvement  on  Brook’s  sounding  apparatus. 

Mitchell's  tide-gauge  for  deep  water _ _ _ 

Irenchard's  tide-gauge ... _ .... _ ..... _ ....... 

^ronometer  changes  for  difference  of  longitude. . 

vwres  illustrating  the  descent  of  weight  and  line  in  deep- 

*ea  soundings . 

Scheme  of  preliminary  and  finished  charts . 


1-600,000 


1-200,000 

1-20,000 

1-30,000 


Sketch - 

Finished  map 

Sketch _ 

Sketch . 

. do - 

. . do . 

_ do _ 

Diagrams _ 


. do. 

I  Sketch.. 


Completed. 

Do. 

Do. 

Bo. 

Completed. 

Do. 

Do. 
i  Do. 

Do, 


Do. 

Do. 
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BEPOBT  OF  TSA  SUPSElKTBNiaMT  OF 


Beport  of  First  Lieutemnt  Btfua  Saatonj  Wi  regime/nt  of  Artillery^  United  States  army^  Assistant 

in  cluirge  of  the  Engraving  Division. 

CoiiST  SuRVET  Office,  September  30,  1858. 

I  have  the  honor  to  present  the  annual  report  of  the  operations  of  this  division,  which  has 
been  under  my  charge  during  the  present  year.  No  change  has  taken  place  in  its  organization 
since  my  last  report. 

The  great  amount  of  labor  attendant  upon  a  judicious  arrangement  of  the  various  details  of  the 
engraving  needs  but  to  be  understood  to  be  appreciated.  In  conducting  the  affairs  of  the  division 
one  object  has  been  kept  steadily  in  view,  that  of  giving  to  the  Coast  Survey  maps  and  charts 
a  form  pleasing  to  the  eye,  as  well  as  accuracy,  and  to  make  such  an  arrangement  of  the  different 
parts  that  the  whole  should  meet  with  the  approval  of  correct  taste.  It  is  proper  to  mention  here 
that  much  of  whatever  success  has  been  attained  in  this  regard  is  to  be  attributed  to  the  efficient 
aid  rendered  by  my  assistant  Mr.  Edward  Wharton. 

The  engraving  force  now  consists  of  one  chief  engraver,  nineteen  assistants,  and  one  apprentice. 

The  engraving  of  the  finished  maps  of  Annis  Squam  and  Ipswich  harbors,  Provincetown  harbor, 
Wood^s  Hole  harbor,  York  river  entrance,  Beaufort  harbor,  N.  C.,  Cape  Pear  river,  and  San 
Diego  bay  has  been  completed  during  the  year. 

The  first  class  finished  maps  and  charts  of  coast  charts,  Nos.  12  and  13,  series; 

Chesapeake  bay  series,  Nos.  1,  2,  and  3,  Pensacola  harbor;  coast  charts.  Nos.  91  and 

92,  San  Francisco  bay,  and  San  Pablo  bay  have  been  in  the  hands  of  first  class  engravers, 

and  give  promise  of  valuable  results  in  the  future. 

Mr.  McCoy  has  engraved  topography  upon  coast  chart.  No.  3,  outlines  of  Chesapeake 

bay.  No.  3,  -^hsTn  series;  retouched  the  views  upon  the  Western  Coast  charts  and  miscellaneous 
work;  Mr.  I)anJctoorth  has  engraved  outlines  and  topography  upon  the  Chesapeake  bay  series. 
Nos.  1  and  2,  Enihoffer  has  engraved  the  topography  of  part  of  coast  chart.  No.  13, 

San  Diego  bay,  and  commenced  that  of  Chesapeake  bay,  No.  3,  Tsiinr;  -^fr.  Knight  has 
been  employed  on  the  titles,  notes,  soundings,  and  miscellaneous  lettering  of  coast  chart,  No. 
13,  Yrinr;  Chesapeake  bay  series.  Nos.  1,  2,  and  3,  Tshss)  San  Diego  bay;  Mr.  BoKe  has 
engraved  the  topography  of  part  of  the  map  of  Patapsco  river  and  Chesapeake  bay.  No.  1, 

Mr.  Sengtdkr  has  completed  the  topography  of  Provincetown  harbor;  coast  chart,  No.  4, 
and  commenced  that  of  coast  chart,  No.  12,  Mr.  Metzeroth  has  finished  the  topography 

of  Annis  Squam  and  Ipswich  harbor;  Beaufort  harbor;  and  also  engraved  a  portion  of  Rappa¬ 
hannock  river;  Pensacola  harbor;  and  Monterey  bay  charts;  Mr.  Blondeau  has  been  employed 
the  entire  year  in  engraving  the  topography  of  San  Francisco  bay  and  harbor  map;  Mr.  PhUUps 
has  engraved  a  portion  of  the  topography  coast  charts,  Nos.  91  and  92,  Mr.  E.  A.  Maedd 

has  engraved  a  portion  of  the  topography  of  Wood's  Hole  harbor,  and  Biloxi,  and  titles,  notes, 
soundings,  and  general  lettering  upon  the  plates  of  Provincetown  harbor;  Rappahannock  river; 
seacoast  of  the  United  States,  Nos.  3,  4,  11,  14,  and  31,  series,  and  other  miscellaneous 

work;  Mr.  Throop  has  engraved  soundings  and  miscellaneous  lettering  upon  the  maps  of  Beaufort 
harbor;  Cape  Pear  river  coast  charts,  Nos.  41  and  42,  seacoast  of  the  United  States, 

No.  31,  and  other  miscellaneous  work  upon  charts  and  sketches;  Mr.  Kondrup  has 

finished  the  outlines  upon  the  maps  of  Chesapeake  bay.  Nos.  1  and  2,  series;  and  the 

title  and  soundings  of  San  Diego  bay;  and  commenced  the  soundings  and  general  lettering  upon 
the  seacoast  chart  of  the  United  States,  No.  26,  jTnjVrir;  Maedd  has  completed  the  topo- 
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graphjof  Cape  Fear  river;  the  outlines,  soundings,  and  general  lettering  of  St.  Mary^s  river 
and  Fernandina  harbor;  Mr.  Barnard  has  engraved  sanding  upon  Annis  Squam  and  Ipswich 
harbor;  York  river;  seacoast  of  the  United  States,  No.  11,  xrsVo-i  coast  chart.  No.  41, 
and  a  small  quantity  of  topography  upon  the  plate  of  St.  John's  river;  Mr.  Langran  has  engraved 
Boimdings  and  general  lettering  upon  the  charts  of  Rappahannock  and  York  rivers;  seacoast  of 
the  United  States,  Nos.  13  and  14,  LegarS  anchorage;  Mr.  Ogilvie  has  continued 

the  Bonndings,  sanding,  and  general  lettering  of  the  seacoast  of  the  United  States,  Nos.  3  and 
4,  TOrmi  Petersen  has  finished  the  topography  and  general  lettering  of  the  map  of  Wood's 
Hole;  the  lettering  and  soxmdings  of  Annis  Squam  and  Ipswich  harbor;  seacoast  of  the  United 
States,  No.  3,  and  St.  Simon's  sound;  and  Brunswick  harbor;  Mr.  Barth  has  completed 

the  sketch  of  San  Antonio  creek,  and  done  miscellaneous  work  upon  maps,  charts,  and  progress 
sketches;  Messrs.  Benner  and  Thompson^  and  apprentice  Sipe  have  been  employed  in  the 
engraving  of  the  progress  and  other  sketches,  and  such  miscellaneous  work  as  suited  their 
capability,  or  was  calculated  to  improve  their  knowledge  of  the  art. 

The  smallness  of  the  engraving  force,  in  comparison  with  the  amount  of  work  to  be  done,  has 
again  involved  the  necessity  of  lithographing  or  engraving  upon  stone  a  portion  of  the  sketches 
for  the  Superintendent's  report  of  1857.  As  economy  is  the  order  of  the  day  in  this  office,  I 
would  call  your  attention  to  the  propriety  of  increasing  this  list  for  the  report  of  1858. 

A  more  detailed  account  of  the  work  performed,  progress  made,  <fec.,  can  be  found  in  the 
accompanying  list  of  maps,  charts,  preliminary  charts,  and  sketches  engraved  or  engraving  during 
the  year,  arranged  in  the  order  of  sections  for  thejyear  ending  November  1,  1858,  and  in  the 
complete  list  of  Coast  Survey  maps,  charts,  preliminary  charts,  and  sketches  engraved  and 
arranged  geographically. 
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BEPOBT  OF  THE  SDPEBINTEHDEirr  OF 


List  of  maps,  preliminary  charts,  and  sketches,  engraved  or  engraving,  during  the  year  ending 

October  1,  1858 — arranged  in  order  of  sections. 


Name. 


Scale. 


Description. 


Remarks. 


Section  I. 


Progress  sketch  A . . . . 

Do . A,  hit . . . . 

®Epping  iiase,  (profiles  and  cross  sections) . 

^Kennebec  river  entrance.. . . . . 

Seacoast  of  the  United  States,  No.  3,  Maine,  New  Hamp¬ 
shire,  and  part  of  Mas.sachusett8 . . . . . 

Ipswich  and  Annis  &iuam  harbors . 

Monomoy  shoals,  (new  edition) . . . 

Muskeget  channel . . . . . 

Seacoast  of  the  United  States  No.  4,  southern  part  of  Mass. 

Provincetown  harbor _ _ _ 

Harbor  of  Wood’s  Hole _ _ 

Coast  chart  No.  12,  (eastern  series  No.  3) . 

Do _ No.  13,  ( . do _ No.  2) . 

Do _ No.  14,  ( . do _ No.  1) . 


1-400,000  . 

1-600,000  . 

1-20,000  Sketch . 

1-30, 000  Preliminary  chart. 


1-200,000 
1-20,000 
1-40,000 
1  60,000 
1-200,000 
1-50,000 
1-20,  000 
1-80,000 
1  SO, 000 
1-80,000 


...... .do ...... 

Finished  chart . . 
....... .do ...... 

.......do.*.... 

Preliminary  chart 
Finished  chart... 

- do...... 

. do . 

- do . 

- do _ 


Engraved. 

Do. 

Do. 

Do. 

Engraving. 

Engraved. 

Engraving. 

Do. 

Engraved. 

Do. 

Do. 

Engraving. 

Do. 

Do. 


Section  II. 


Progress,  Ilmlson  river  triangulation 
ONew  York  bay  and  harbor _ _ 

Section  III. 


1-400,000 

1-80,000 


Preliminary  chart 


Engraved. 

Do. 


Progress  sketch  C . 

Chesapeake  Ixay,  upper  scries,  sheet  No.  1 


Do... 

Do... 

. do . 

...... do .... _ 

0  P 

X  tc 

1  1 

'  1 

Do... 

......do....... 

...No  1 _ 

Do... 

... _ do_ . 

...No.  2 _ 

Do... 

, .  _ _ do. ...... 

..  No.  3 

Do... 

...lower  series _ 

...No.  1 _ 

Patapsco  river . 

Ibippalmnnock  river,  from  entrance  to  Deep  creek . 

l{aj)pahannock  river,  from  Deep  creek  to  Occiipacia  creek. . 

York  river,  Virginia . . . 

®  Hampton  roads  and  Elizabeth  river . 

®  Norfolk  harbor . 


1-400,000 

1-80,000 

Finished  chart _ _ _ 

1-80,000 

1-80,000 

_ do _ _ _ _ 

1-80,000 

Preliminary  chart  _ _ _ _ 

1-80,000 

1-80,  000 

1-80.000 

Finished  chart  .... _ ...... 

1-60,000 

. do . . . . 

1-60,000  1 

Preliminary  chart _ _ _ 

1-60,000 

1-6*0,000 

Finished  chart _ _ 

1-40.000 

Preliminary  chart _ _ 

1-10, 000 

Engraved. 

Engraring. 

Do. 

Do. 

Engraved. 

Do. 

Do. 

Engraving. 

Do. 

Engraved. 

Do. 

Do. 

Do. 

Do. 


Section  IV. 


Progress  sketch  D . . . . 

Seacoast  of  the  United  States,  No.  11,  Nortli  Carolina. .. 

Hatteras  aii<l  Ocracoke  inlets  . . 

Coast  chart,  No.  41,  (Albemarle  sound,  No.  1) _ 

Coiist  chart,  No.  42,  (AllK?marle  sound,  No.  2) . 

Beaufort  harbor,  North  Carolina,  (on  steel) . i 

Do, . do . do . 


1-400,000 
1  200,000 
1-20,000 
1-30,000 
1-80,000 
1-30,  000 
1-20,000 
1-10,000 


Preliminary  chart . 
j-  Sketch . . 

Finished  cliart _ 

. do . 

- do _ 

Comparative  chart 


Section  V. 


Engraved. 

Engraving. 

Engraved. 

Engraving. 

Do. 

Engraved, 

Do. 


Progress  sketch  E. . - . . . . 

Entrances  to  Cai>0  Fear  river . 

o  Entrances  to  Cape  Fear  river . 

Seacoast  of  the  United  States,  No.  14,  South  Carolina  ...j 

®  Bull’s  bay  and  Roman  inlet . 

o  St.  Helena  sound . . . | 

St.  Simon's  sound  and  Brunswick  harbor - 

St.  Mary’s  river  and  Femandina  harbor . 

Section  VI. 


Progress  sketch  F . . . 

Progress  sketch  F,  lower  sheet,  Florida  keys  ,  -  _ _ 

St.  John’s  river  entrance . 

Seacoast  of  the  United  States,  No.  19,  Florida  reefs 
Legare  anchorage,  (additions  and  changes) _ ... 


1-600,000 
1-30,000 
1-10,000 
1-200,000 
1-40,000 
1-40,  000 
1-40,000 
1-20,  000 


Preliminary  chart . 
Comparative  chart. 
Preliminarv  chart . 

. . do*. . . 

.do.. ...... 

. do . . 

. . do . . 


Engraved. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


1-200,000 
1-400,  000 
1-10,000 
1-200, 000 
1-20, 000 


Comparative  chart, 
Preliminary  chart  . 
Sketch . . 


Engraved. 

Do. 

Do. 

Engraving. 

Engraved. 


itfl 
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List  mapSy  prdiminary  charts,  <&c. — Continued. 


Name. 


SicnoN  Vn. 


Progren  sketch  G. 

0  Apalachicola  river  entranoe . 

Pensacola  harbor  entranoe  . . 

siCTKw  vm. 


Scale. 


1-600,000 
1-20, 000 
1-30,000 


Description. 


Bemarks. 


Engraved. 


Preliminary  chart 


Do. 


do. 


Do. 


Progress  sketch  H . . . . . 

Coast  chart,  No.  91,  (Mississippi  sound,  No.  1) . 

Coast  chart,  No.  92,  ^Mississippi  sound.  No.  2) . 

Seacoast  of  the  Unitra  States,  No.  26,  part  of  Alabama  and 

Mississippi . 

Biloxi  bay . . . 

® Mississippi  City  harbor . . 

®8t.  Louis  bay  and  Shieldsboro’  harbor . . . 

oGiand  Island  Pass........... . . . 


1-600,000  . 

1-80, 000  Finished  chart 
1-80,000  . do _ 


1, 200, 000 
1-40, 000 
1-40, 000 
1-30, 000 
1-40, 000 


Preliminary  chart. 
Finished  chart  ... 
Preliminary  chart 
........do — .... 

........do....... 


Engraved. 

Engraving. 


Do. 


Do. 

Do. 

Engraved. 

Do. 

Da 


SionoN  IX. 


Progress  sketch  I . . . 

Seacoast  of  the  United  States,  No.  31,  part  of  Texas 
0  Entrance  to  Matagorda  bay . . 


1-600,000  . 

1-200, 000  Preliminary  chart 
1-40,000  . do _ 


SscnoN  X. 


Progress  sketch  J,  lower  sheet _ _ 

Progress  sketch  J,  middle  sheet . . . 

£an  Diego  bay . . . . 

Eastern  entrance  to  Santa  Barbara  channel 

Monterey  bey . . 

Entrance  to  San  Francisco  bay,  California. 

Mare  Island  straits . . 

San  Antonio  creek . . . 

8aa  Psblo  bay . . 


1-600, 000 
1-600, 000 
1-40, 000 
1-80,  000 
1-60, 000 
1-60, 000 
1-30,  000 
1-20, 000 
1-60, 000 


Finished  chart  ... 
Preliminary  chart 

. do _ 

P'inished  chart  ... 

. . do . 

Preliminary  chart 
Finished  chart 


SscnoN  XI. 


Progress  sketch  K . 


Miacdlanecm. 


Project  limits  for  charts  1-200,000  and  1-400,000 . . 

Co-tidal  lines,  Atlantic  coast,  &c - 

Winds  of  the  western  coast . . . 

Diagram,  difference  of  longitude  between  Savannah, 

Georgia,  and Femandina,  Florida.....-.--.-- . 

Diagram  illustrating  loss  of  magnetism 

Apparatus  for  measuring  preliminary  base  lines - --- 

Swds’  ^)edmeQ  tube  for  deep-sea  bottom ;  Massey's  indi¬ 
cator,  and  Burt’s  sounding  nipper . -  — 

Modification  of  Brook’s  sounding  apparatus  ----  — 
'henchard’s  and  Mitchell’s  tide-gauges . 


1-600, 000 


15, 000, 000 

1-10,000, 000 


Sketch 
_ do.. 


Diagram 
_ do _ 


_ do.. 

Sketch 


Diagram . 

-.-do _ 


.do. 


Engraved. 

Do. 


Do. 


Engraved. 

Do. 

Do. 

Do. 

Do. 

Engraving. 

Engraved. 

Do. 

Engraving. 


Engraved. 


Engraved. 

Do. 

Do. 


Do. 

Do. 

Do. 


Do. 

Do. 

Do. 


«  Engraved  on  stone,  under  the  direction  of  the  Superintendent  of  Public  Printing. 
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BEPOBT  OF  THE  SOPEBIMTEMDENT  OF 


List  of  Coast  Survey  maps,  prdiminary  cJiarts,  and  sketches  engraved— geographically  arranged, 

1.  List  op  Maps  and  Charts  engraved. 


No. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 
21. 
22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 


Richmond  island,  Maine . 

Newburyport  harbor,  Massachnsetts . 

Ipswich  and  Annis  Squam  harbors,  Massachnsetts . 

Gloucester  harbor . do . 

Salem  harbor . do . 

Boston  harbor — ^new  edition,  1857 . do . 

Plymouth  harbor . do . 

Provincetown  harbor . do . 

Monomoy  shoals . do . 

Bass  River  harbor . do . 

Wellfleet  harbor . do . 

Nantucket  harbor . do . 

Hyannis  harbor . do . 

Harbor  of  Edgartown . do . 

Harbor  of  Wood’s  Hole . do . 

Harbors  of  Holmes  Hole  and  Tarpaulin  Cove,  Massachusetts  •  •  . . 

Harbor  of  New  Bedford,  Massachusetts . . 

General  chart  of  coast  from  Gay  Head  to  Cape  Henlopen . 

Fisher’s  Island  sound,  Connecticut . 

Harbor  of  New  London - do . 

Mouth  of  Connecticut  river  -  do . 

Harbor  of  New  Haven — new  edition,  1852 . 

Harbors  of  Black  Rock  and  Bridgeport,  Connecticut — ^new  edition,  1852  • 

Harbors  of  Sheffield  and  Cawkins  island - do . do . 1852- 

Huntington  bay.  New  York . 

Oyster  bay  or  Syosset  harbor.  New  York . 

Harbors  of  Captain’s  islands,  east  and  west.  New  York . 

Hart  and  City  islands  and  Sachem’s  Head  harbor.  New  York . 

Hell  Gate,  New  York . 

Long  Island  sound,  east . 

Do . do  -  •  -middle . . . 

Do . do  -  -  -  west . 

New  York  bay  and  harbor,  and  the  environs.  New  York— sheet  No.  1  -  - 


rffiinr 

Tiriinr 
i  0  i  0  0 
"Sllif 

1 0  0  0  0 
A  0  0  0  0 

44^97 

Tyiinr 

Tshnf 

Tiriinr 

Tiritt 

Tiiinr 


TvJvT 

T¥oinr 

■jFoinr 

S  0  i  0  6 

TTFOT 

Tiriinr 

iriinr 

TTolTf 


1  0  ^0  5*)  TT^rff 

ttsVit 


Do . 

Do . 

Do . 

. do . 

. do . 

. do . 

. do . 

. dn.  . 

• • . • • do • • • 
• • • • • do • • . 

....  do . .  No.  2 .  • 

•  •  •  -  do  -  -  No.  3-  • 

•  •  •  .do.  -No.  4  — 

•  •  •  -  do  -  -  No.  5* . 

Do . 

. do . 

. do*.. 

Do . 

. do . 

•  •  • • • do • • • 

•  •  •  -  do  -  -  No.  6* . 

Do . 

. do . 

. do  •  •  • 

•  •  •  •  do.  •  •  •  •  • .  •  • 

Western  part  of  south  coast  of  Long  Island,  New  York- 
Middle  part . do . do . do-.. 


■g"  6 

inrirT 

T  0  J  0 

nrivir 

s  I 

■gTriinr 
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42.  Eastern  part  of  south  coast  of  Long  Island,  New  York . 

43.  Little  Egg  harbor,  New  Jersey . 

44.  Delaware  bay  and  river — sheet  No.  1,  Delaware . 

45.  Do . do . •  do  •  •  No.  2,  New  Jersey  and  Pennsylvania  •  • 

46.  Do . do . do-  -No.  3 . 

47.  Harbor  of  Annapolis  and  Severn  river,  Maryland . 

48.  Mouth  of  Chester  river,  Maryland . 

49.  York  river,  Virginia . 

60.  Pasquotank  river.  North  Carolina . 

61.  Beaufort  harbor . do. . 

52.  Charleston  harbor.  South  Carolina — ^new  edition,  1856  . 

63.  Key  West  harbor  and  its  approaches,  Florida . 

54.  Entrance  to  Mobile  bay,  Alabama . 

55.  Mobile  bay,  Alabama . 

56.  Cat  and  Ship  Islands  harbors,  Mississippi. . 

57.  Entrance  to  Galveston  bay,  Texas — new  edition,  1856  . 

68.  San  Diego  bay,  California . 
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2.  List  op  Pbelihinabt  Charts  and  Sketches  engraved. 


No. 


1.  Alden's  Bock,  Maine . . . 

2.  Eggemoggin  reach,  Maine . 

3.  Portland  harbor . do . . . 

4.  Portland  harbor,  (Commissioners'  line,)  Maine . 

6.  York  river  harbor . do . 

6.  Portsmouth  harbor.  New  Hampshire . . . . . 

7.  Stellwagen's  Bank — 2d  edition,  Massachusetts . . . 

8.  Boston  bay . .  •  •  •  •  do . 

9.  Current  chart,  Boston  harbor . do . - . 

10.  Minot's  ledge . do . . . 

11.  Seacoast  of  the  United  States  No.  4,  south  part  of  Massachusetts  •  - . . . 

12.  Nantucket  shoals,  Massachusetts — ^new  edition . 

13.  Tidal  currents,  Nantucket  shoals,  Massachusetts . 


14.  Muskeget  channel . do 

15.  Sow  and  Pig's  reef . do 

16.  Tidal  currents.  Long  Island . do 

17.  Pot  Bock  and  Way's  reef.  New  York-  •  •  • 

18.  Hudson  river,  lower  sheet . do . . 

19.  Buttermilk  channel . do . 


20.  Beacon  ranges.  New  York  harbor . 

21.  Bomer  shoals  and  Flynn's  knoll.  New  York . 

22.  Changes  in  Sandy  Hook,  New  Jersey . 

23.  Seacoast  of  Delaware,  Maryland,  and  part  of  Virginia 

24.  Delaware  and  Chesapeake  bays . 

25.  Chesapeake  bay,  (upper  series,)  sheet  No.  1 . 

26.  Do . do . do-. No.  2 . 

22  9 
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27.  Chesapeake  bay,  (upper  series,)  sheet  No.  3 . 

28.  Chiucoteague  inlet,  Virginia . . 

29.  Seacoast  of  Virginia  and  entrance  to  Chesapeake  bay,  Virginia 

30.  James  river,  (upper  sheet,)  Virginia  -  •  - . 

31.  Rappahannock  river,  No.  1,  Virginia  •  . . .  • . 


32. 

Do . 

. No.  2  •  •  - 

•  do 

33. 

Do . 

. No.  3  .  • 

•  do 

34. 

Do . 

. No.  4.. . 

•do 

35. 

Do . 

. No.  5.-. 

•  do 

36. 

Do . 

. No.  6-.  • 

•do 

37.  Wachapreague,  Machipongo,  and  Metomkin  inlets,  Virginia 

38.  Ship  and  Sand  Shoal  inlets,  Virginia- . 


39.  Entrance  to  Chesapeake  bay  -  •  -  do 

40.  Cape  Charles  and  vicinity . do 

41.  Cherrystone  inlet . do 

42.  Pungoteague  creek . .  •  •  •  •  do 


43.  Fishing  or  Donoho^s  battery,  Maryland . 

44.  Albemarle  sound,  North  Carolina . 

45.  Diagrams  showing  the  eflFect  of  the  wind  in  elevating  or  depressing  the 

water  in  Albemarle  sound . 

46.  Hatteras  shoals.  North  Carolina . - . 

47.  Cape  Hatteras . do . 

48.  Hatteras  inlet . do . fourth  edition . 

49.  Ocracoke  inlet . do . 

50.  Seacoast,  North  Carolina,  from  Hatteras  to  Ocracoke . 

51.  Wimble  shoals,  North  Carolina . 

52.  Beaufort  harbor . do  •  •  •  - . 

53.  New  river  and  bar  •  •  •  -  do . 
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54.  Frying-pan  shoals . do  -  •' . . . 

55.  Cape  Fear  river  and  new  inlet.  North  Carolina . 

66.  Entrances  to  Cape  Fear  river,  new  edition,  North  Carolina-  • 

57.  Cape  Fear  river,  from  Federal  Point  to  Wilmington . 

58.  Gulf  Stream  explorations,  1853 . 

69.  Diagrams,  Gulf  Stream  explorations,  1863 . 

60.  Gulf  Stream  explorations,  1854 . 

61.  Diagrams,  Gulf  Stream  explorations,  1854 . 

62.  Gulf  Stream  explorations,  1855 . 

63.  Co-tidal  lines,  Atlantic  coast . 

64.  Diagrams  of  secular  variation  of  magnetic  dip,  Atlantic  Coast 

65.  Cape  Roman  shoals.  South  Carolina . . 

66.  Seacoast  of  the  United  States,  No.  14,  South  Carolina . 


67.  Winyah  bay  and  Cape  Roman  shoals .  -do 

68.  Winyah  bay  and  Georgetown  harbor . do 

69.  BulUs  bay- . .  • .  . . -do 


70.  Comparative  chart,  MaffitPs  channel,  South  Carolina — new  edition  -  •  •  •  ttjVt 
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71.  Maffitt's  channel,  sections,  South  Carolina- . . . . 

72.  North  Edisto  river,  (new  edition,)  South  Carolina . 

73.  Bomerly  marshes . do . .  •  •  • 

74.  Savannah  river  entrance,  Georgia . 

76.  Savannah  city.  Front  and  Back  rivers,  Georgia . 

76.  Savannah  river,  Georgia . 

77.  Doboy  bar  and  inlet,  Georgia . 

78.  St.  Simon’s  sound  and  Brunswick  harbor,  Georgia . 

79.  St.  Andrew’s  shoals,  Georgia . 

80.  St.  Mary’s  bar  and  Fernandina  harbor,  Florida — comparative  chart- 

81.  St.  Mary’s  river  and  Fernandina  harbor,  Florida . 

82.  St.  John’s  river  from  entrance  to  Brown’s  creek,  Florida . 

83.  Musquito  inlet . . do . 

84.  Cape  Cafiaveral . . . . do . 

85.  Florida  reefs . .  . . do . 

86.  Turtle  harbor,  Florida  reefs . do . 

87.  Beacons  on  Florida  reefs . do . 

88.  OoflSn’ 8  Patches . . do . 

89.  KeyBiscayne,  Cape  Sable  and  bases . do . 

90.  Legarfi  anchorage,  (additions) . do . 

91.  Key  West  harbor,  Florida,  second  edition . 

92-98.  Key  West  tidal  diagrams,  Florida . 

99.  Rebecca  shoals  •  . . do . * . 

100.  Reconnaissance  vicinity  of  Cedar  Keys,  Florida . 

101.  Channel  No.  4,  Cedar  Keys . do . 

102.  Cedar  Keys  and  approaches . do . . 

103.  Ocilla  river . do . 

104.  St.  Mwk’s  bar  and  channel . do . 

105.  Middle,  or  mmn  and  western  entrances,  St.  George’s  sound,  Florida* 

106.  St.  Andrew’s  bay . . . do  -  -  •  - 

107.  Entrance  to  Pensacola  bay . do  •  •  •  - 

108.  Seacoast  of  part  of  Alabama  and  Misssissippi . 

109.  Mobile  bay,  second  edition,  Alabama . 

110.  Horn  Island  pass  and  Grand  bay,  Mississippi . 

111.  Do . do . do  -  •  •  -  new  edition . 

112.  Pascagoula  river . do . 

113.  Biloxi  bay . do . 

114-123.  Cat  Island  tidal  diagrams . do . 

124.  Pass  Christian . - . do . 

125.  Delta  of  Mississippi,  Louisiana . 

126.  Gulf  of  Mexico,  with  profiles  of  deep-sea  soundings — ^new  edition  -  •  •  • 

127.  Barataria  bay  entrance,  Louisiana . 

128.  Pass  Fourchon . . . do . 

129.  Timballier  bay  entrance - do . 

130.  Isle  Dernidre,  or  Ship  Island  shoals . 
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131. 

132. 

133. 

134. 

135. 

136. 

137. 

138. 

129-140. 

141. 

142. 

143. 

144. 

145. 

146. 

147. 

148. 

149. 

150. 

151. 

152. 

153. 

154. 

155. 

156. 

157. 

158. 

159. 

160. 
161. 
162. 

163. 

164. 

165. 

166. 

167. 

168. 

169. 

170. 

171. 


Entrances  to  Vermilion  bay  and  Oalcasien  river . 

Sabine  pass,  Texas .  TvivT 

Seacoast  of  Texas  from  Galveston,  south . 

Seacoast  of  the  United  States,  No.  31,  part  of  Texas . 

San  Luis  pass,  Texas-  . . 

Aransas  pass — 2d  edition — ^Texas .  Tginr 

Entrance  to  Rio  Grande . do .  ygiTg 

Diagrams  of  heights  and  lunitidal  intervals  of  diurnal  and  semi-diurnal 

tides  in  the  Gulf  of  Mexico . 

Go-tidal  lines,  Gulf  of  Mexico — 2  plates . 

Type  curves.  Gulf  of  Mexico . 

Wind  curves.  Cat  island . 

Alden’s  reconnaissance  Western  Coast,  lower  sheet,  San  Francisco  to 

San  Diego — ^new  edition — California .  mrirnr 

Cortez  bank . TgiTnfi  t}  gigirg 

San  Diego  entrance,  (new  edition,)  California . Trhnr)  ttVs  o 

Geological  map  of  San  Diego,  California . 

Catalina  harbor . do .  n  irg 

San  Pedro  anchorage  and  vicinity  of  Santa  Barbara,  California . rvinst  firW 

Anacapa  island,  (sketch) . do . 

Anacapa  island  and  east  end  of  Santa  Cruz  island . do . 

Prisoner’s  harbor,  Cuyler’s  harbor,  and  northwest  anchorage  San 

Clemente  island,  California . Teirs 

Santa  Barbara,  California .  nrimr 

Eastern  entrance  to  Santa  Barbara  channel,  California . 

San  Simeon,  Santa  Cruz,  San  Luis  Obispo,  and  Coxo  harbors,  California-  yg^ggi  ggigg 

Point  Conception . do  -  •  -  •  ggirs 

Point  Pinos . do -  ggigr 

Monterey  harbor  -  . . do  -  -  -  •  ggigg 

Monterey  bay . do -  ggigg 

Geological  map  of  Monterey . do  •  •  -  -  TT?Wg 

Santa  Cruz  and  Aflo  Nuevo  harbors . do  -  •  -  ggigg,  i  jiiogir 

San  Pedro  harbor . do -  gooST 

San  Francisco  bay  entrance . do  -  •  -  -  -i  jtVgg 

San  Francisco  city — 3d  edition . do  -  -  -  -  ytlim 

Geological  map,  San  Francisco . do  -  -  -  -  i  s  tVgg 

South  Parallon  island . do  -  •  -  • 

Tidal  diagrams,  Rincon  Point . do - 

Pulgas base . do - alisi  -40000S 

San  Antonio  creek . do  -  -  •  -  g»i<rg 

Mare  Island  straits . do  -  -  •  -  TgJgff 

Alden’s  reconnaissance  Western  Coast,  middle  sheet,  San  Francisco  to 

Umpquah  river,  California  and  Oregon .  isoitgg 

McArthur’s  reconnaissance  Western  Coast  from  Monterey  to  mouth  of 
Columbia  river,  sheet  No.  1 — 3d  edition . 
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172.  McArthur^  8  reconnaissance  Western  Coast  from  Monterey  to  mouth  of 

Columbia  river,  sheet  No.  2 — 3d  edition . 

173.  McArthur^  s  reconnaissance  Western  Coast  from  Monterey  to  mouth  of 

Columbia  river,  sheet  No.  3 — 3d  edition . 

174.  Alden^s  reconnaissance  Western  Coast,  northern  sheet . 

175.  Point  Beyes  and  Drake's  bay,  California . 

176.  Geological  map  Point  Reyes,  California . . 

177.  Humboldt  bay . do . 

178.  Trinidad  bay . do . 

179.  Shelter  cove,  Mendocino  city,  and  Crescent  city  harbors,  and  Port 

Orford  or  Ewing  harbor,  California  and  Oregon . 

180.  Umpquah  river,  Oregon . . . 

181.  Mouth  of  Columbia  river — 2d  edition — Oregon . 

182.  Do . do . 

183.  Entrance  to  Columbia  river . do . 

184.  Tidal  diagrams  Rincon  Point,  San  Diego,  and  Astoria,  California  and 

Oregon  . . 

185.  Co-tidal  lines  of  the  Pacific  Coast . 

186.  Cape  Disappointment,  Washington  Territory . 

187.  Shoalwater  bay — new  edition - do . 

188.  Alden's  reconnaissance  Western  Coast,  from  Gray's  harbor  to  Admi¬ 

ralty  inlet,  Washington  Territory . 

189.  Grenville  harbor . do . 

190.  Cape  Flattery  and  Nee-ah  harbor,  Washington  Territory . 

191.  False  Dungeness  harbor . do . 

192.  New  Dungeness  harbor . do . 

193.  Canal  de  Haro  and  Strait  of  Rosario  and  approaches,  Washington 


Territory . 

194.  Port  Townsend,  Washington  Territory . 

195.  Duwamish  bay  and  Seattle  harbor,  Washington  Territory  -  • 

196.  Smith's  or  Blunt's  island . do . 

197.  Port  Ludlow . do . 

198.  Port  Gamble . do . 

199.  Olympia  harbor . do . 

200.  Steilacoom  harbor . do . 

201.  Bellingham  bay . do . 

202.  Blakely  harbor . do . 

203.  Base  apparatus . 

204.  Self-registering  tide-gauge . 

205.  Craven's  current  indicator . 

206.  Craven's  specimen  box  for  deep-sea  soundings . 

207.  Mitchell's  seacoast  tide-gauge . 

208.  Figures  to  illustrate  Appendix  No.  33,  1854 . 

209.  Diagrams  of  secular  variation  in  magnetic  declination,  1855  < 

210.  Lines  of  equal  magnetic  declination . 
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211.  Boutelle’s  scaffold  for  stations,  and  Farley's  signal . 

212.  Boutelle’s  apparatus  for  measuring  preliminary  bases . 

213.  Diagrams  illustrating  earthquake  waves  at  San  Diego  and  San  Francisco. 

214.  Diagrams  of  secular  variation  in  magnetic  declination,  1866 . 

216.  Sand's  gas-pipe  tripod . . . 

216.  Sand's  specimen  box  for  deep-sea  soundings,  and  revolving  heliotrope- 

217.  Map  of  magnetic  declination . 

218.  Map  of  magnetic  dip  and  intensity . . 

219.  Apparatus  for  measuring  minor  bases . 

220.  Polyconic  development  of  sphere . 

221.  Diagrams  illustrating  telegraphic  methods  for  difference  of  longitude*  • 

222.  Diagrams  showing  injury  to  boilers  of  steamer  Hetzel . 

223.  Project  limits  for  charts  a  go  6  (nr  and  4  o-fto  g(r . 

224.  Diagram  of  winds  of  the  Western  Coast . 

225.  Diagrams  illustrating  loss  of  magnetism . 

226.  Apparatus  for  measuring  preliminary  base  lines . 

227.  Trenchard's  tide-gauge . 

228.  Mitchell's  tide-gauge . 

229-248.  Progress  sketches . 


Beport  of  Mr.  George  Maihiot^  in  charge  of  the  Electrotype  Division. 

U.  S.  Coast  Survey  Office, 

October  1,  1858. 

I  respectfully  present  the  following  report  of  the  operations  in  this  division  since  October 
1,  1857: 

By  the  electrotype  process  we  have  made  ninety -five  plates.  Of  this  number  forty-six  were 
in  alto  and  forty-nine  in  basso.  I  append  tables  of  the  plates. 

The  work  of  combining,  extending,  and  altering  the  engraved  plates  of  the  charts  of  the 
survey,  by  means  of  thin  electrotypes,  has  proved  of  such  great  utility  to  the  engraving  division 
in  reconstructing  the  charts,  in  saving  the  re-engraving  of  large  portions  of  the  work,  and  in 
facilitating  the  distribution  of  labor,  that  it  now  forms  a  prominent  feature  in  the  plans  of  that 
division.  During  the  year  I  have  applied  the  process  to  ten  plates,  the  major  portion  of  which 
belonged  to  the  most  important  charts  of  the  survey. 

The  work  of  this  division  has  been  greatly  increased  by  making  use  of  the  electrotype,  as  a 
sort  of  insurance  against  the  loss  or  destruction  of  the  unfinished  plates  intended  for  the  report 
while  away  from  the  office,  in  transportation  or  in  the  hands  of  the  lithographer.  An  alto  of 
an  expensive  plate  will  cost  but  a  small  fraction  of  one  per  cent,  of  the  price  of  the  plate;  it 
has  now  become  the  practice  to  make  an  alto  of  a  plate,  for  retention  in  the  office,  before 
subjecting  it  to  the  risk  of  transportation,  and  the  consequent  probability  of  the  loss  of  time 
and  expense  for  re- engraving  it. 

I  have  continued  to  prosecute  my  researches  in  the  various  processes  of  photography,  with 
a  view  to  the  use  of  the  photograph  in  the  preparation  of  the  drawings  for  the  engravers.  It 
is  now  certain  the  photograph  will  shortly  come  into  extensive  use  in  the  office  for  the  reduction 
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of  drawings  to  smaller  scales.  An  application  of  this  has  been  made  in  the  reduction  of  San 
Pablo  bay  from  a  zirhnf  to  a  scale.  There  is  also  an  encouraging  prospect  of  success  in 

the  eflTorts  economically  to  employ  the  art  in  the  constmdion  of  the  drawings  directly  from 
plane-table  sheets.  I  have  not  the  least  doubt  but  that  I  should  have  been  able  to  announce 
the  success  of  these  efforts  in  this  report  had  I  not  been  prevented  from  experimenting  by  want 
of  suitable  apartments  for  the  purpose  and  a  loss  of  nearly  two  months  of  my  time  by  sickness. 
Complete  arrangements,  however,  have  been  made  for  making  use  of  photography.  Apparatus 
and  instruments  of  the  most  approved  kind  have  been  obtained  or  constructed,  and  an  addition 
to  the  portico  of  the  building  is  in  course  of  erection;  this,  when  finished,  will  enable  me  to 
prosecute  my  experiments  more  rapidly,  and  will  doubtless  lead  to  an  advantageous  use  of 
photography  in  the  survey. 


\ 

List  of  plates  dectrotyped  in  aUo. 


Name  of  chart 

Ko.  made. 

Name  of  diart 

Ko.mad€ 

Renin^hum  hftj  .  ^ _ _ _  _ _ 

2 

South  side  of  Long  Island  ................... 

1 

HftkAly  _ ^ _ 

1 

Shoalwater  bay............................. 

1 

Bontftn IwboT.-, _ ^  n--  -  ,  - _ _ 

2 

St.  Andrew's  bay....*..... _ ...... _ _ 

2 

Bwiirw . . . 

Seaooast  of  United  States  from  South  Carolina  to 

Chpe  Fear  river _ , _ ^ _ _ _ 

Georgia  _ _ ... . . . . 

2 

Chiingeii  in  SnfiHj  TTnnlr  _ 

Chesapeake  bay,  sheet  Ko.  6.................. 

1 

lloridareifr _ _ 

Chesapeake  bay,  sheet  Ko.  5,  (in  two  parts)...... 

2 

Onlf  _ 

Chesapeake  bay,  sheet  Ko.  4,  (in  two  parts) . 

3 

Harbor  of  Pafi  Oirffftian _ _  _ 

Ixmg  Island  sound, sheet  Ko.  2 . . 

1 

tW^iBoiioiage . - . 

2 

Long  Island  sound,  sheet  Ko.  3... . . . 

1 

Port  Gamble _ _ 

■■ 

BeoonnaiaBance  of  western  coast,  sheet  Ko.  1, 

Pbrt  Lodlofr _ _ _ _  _ _ 

(Alden’s)...... _  _ 

2 

Plymooth  harbor _ _ 

HH 

Beconnaissance  of  western  coast,  sheet  Ko.  2, 

B»Ppahannock  river  ^  .  . _  . 

(Alden’s) . 

1 

Bomtflr  manhaa _  _ 

mm 

Beconnaissance  of  western  coast,  sheet  Ko.  3, 

A 

StD  Diego  bay  ..... _ _ 

(Alden’s) . 

1 

sketch,  sec.  6.  ...................... 

Sonthem  coast  of  Long  Island,  sheet  Ko.  2 

Delaware  and  Cheai^MakA  httyu _ _ 

Sonthern  coast  of  Long  Island,  sheet  Ko.  .2 

1 

Sewoast  of  Alabama  and  MiMisaippi . 

Wacluipreagno  i 

A 

®*eU»ooom  harbor . . .  .  __ 

M«Alp»ngo..  . 

1 
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List  qf  plaJtea  dectrotyped  in  basso. 


No.  made. 

Name  of  oluui. 

1 

Plymouth  harbor  ........ _ _ _ 

1 

Port  Ludlow. _ _ 

1 

Port  Gamble  _ _ _ _ _ _ 

1 

RjippfiliAnnook  rirm*  _ 

2 

BeconnaiaBanoe  of  western  coast,  (Alden’s,)  sheet 

1 

No.  1 . . . 

Beconnaiasance  of  western  coast,  (Alden’s,)  sheet 

No.  2 . 

Reconnaissance  of  western  coast,  (Alden’s,)  sheet 

No.  3 . 

flan  Diego  bay  and  ai^roadieB... ............. 

Seacoast  of  Alabama  and  Mississippi ....  ...... 

Stellaooom  harbor _ _ _ _ _ _ 

St.  John's  river.  No.  I...................... 

^■Hi 

Seacoast  of  United  States  from  South  Carolina 

to  Georgia......... . . . 

2 

Seacoast  of  Viig^inia  and  entrance  to  Chesapeake 

2 

1 

Seacoast  of  part  of  Mississippi  and  Louisiana ... 

1 

South  side  of  Long  Island,  sheet  No.  2  ........ 

1 

South  side  of  Long  Island,  sheet  No.  3 . 

1 

Progress  sketch,  section  6 . 

Changes  in  Sandy  Hook  . . . . 

1 

Port  Orford _ , _ , _ _ _ _ _ ...... 

1 

Winyah  bay  and  Geoigetown  harbor . 

Name  of  chart. 


No.  made. 


Annapolis  harbor.. .... . . . 

Bellingham  baj . . . . 

Blakely  harbor . . . 

Black  rock  and  Bridgeport _ ..... 

Boston  harbor...... . . 

Cedar  Keys  ....... — ............ 

Chesapeake  bay,  sheet  No.  4 . 

Chesapeake  bay,  sheet  No.  5 - 

Charleston  harbor  ....... - ..... 

Delaware  bay  and  rirer,  sheet  No.  1. 

Delaware  bay  and  river,  sheet  No.  2. 

Delaware  bay  and  river,  sheet  No.  8. 

Delaware  and  Chesapeake  bays  ..... 

Entrance  to  Cape  Fear  river . 

Hyannis  harbor . 

Harbor  of  Newbnryport . 

Long  Island  sound,  sheet  No.  2 . 

Long  Island  sound,  sheet  No.  3..... 

Lcgare  anchorage........... . . 

Muskeget  channel . 

Mouth  of  Connecticut  river . . 

North  Bdisto . 

Wachapreague  ) ,  ,  ^  . 

{•inlets,  &c . 

Machipongo..  ) 

Monomoy  shoals.  . 


Idst  of  plates  ottered^  extended^  or  reformed  by  the  dectrotype  process. 


KAMI  or  PLATS. 

Chesapeake  bay,  No.  4. 

Chesapeake  bay.  No.  6. 

Seacoast  of  United  States  from  South  Carolina  to  Georgia. 
Seacoast  of  part  of  Mississippi  and  Louisiana. 

Progress  sketch,  section  6,  jinftnny 


NAMB  or  PLATB. 

Legar6  anchorage. 

Long  Island  sound.  No.  8. 

Long  Island  sound.  No.  1. 

Long  Island  sound,  No.  2. 

Middle  part  of  Long  Island  sound.  No.  2. 


Report  of  Lieut.  James  P.  Boy^  U.  S.  A.j  in  charge  (f  the  Miscdlaneous  Division. 

Coast  Survey  Office, 

Washington,  October  1,  1858. 

The  Miscellaneous  Division,  comprising  the  map  room,  distribution  of  maps  and  charts  and 
Coast  Survey  Reports,  and  the  printing,  has  been  organized  since  the  date  of  the  last  report 
and  been  placed  under  my  charge. 

Mr.  V.  E.  King,  assisted  by  Mr.  Holden,  has  had  the  general  superintendence  of  the  map 
room,  distribution  of  Coast  Survey  maps,  charts,  and  sketches,  and  reports  of  the  Coast 
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Survey,  and  they  have  performed  their  duties  in  a  very  faithful  and  commendable  manner. 
When  not  so  employed  Mr.  King  has  performed  clerical  duties  in  the  office  of  the  assistant  in 
charge,  where  his  services  have  been  highly  valuable. 

Mr.  John  Sutherdale,  as  printer,  has,  as  heretofore,  been  attentive  and  zealous  in  the  dis¬ 
charge  of  his  duties. 

Hereunto  appended  is  a  statement  of  Coast  Survey  maps,  charts,  and  sketches,  and  reports 
of  the  Coast  Survey  distributed,  and  also  the  maps,  charts,  and  sketches,  printed  during  the 
year. 


LUt  (f  Coast  Survey  maps^  charts^  and  sketches  distributed  during  the  year^  for  sale^  use  cf  (^ffke^ 

and  gratuitously. 


N^unes  of  maps. 

Tamed  ovei 

for  sale. 

r  For  use  o 

oflSoe. 

f  Gratuitously 
distributed. 

'  Total. 

- - - 

harbor  . . . . . . 

2 

1 

22 

26 

2 

26 

27 

. 

HjilirtiMii  hirbor.... . . 

2 

31 

33 

CqpMMlar  liiilor . - . . 

2 

30 

32 

7 

3 

37 

47 

29 

WilMiitlMtbof . 

2 

27 

BukahatbOT.... .......... _ _ _ _ 

132 

18 

801 

751 

OlMutkttkor . 

8 

23 

31 

5 

Uprirtan  _  __  _  _ 

6 

B^iMdiluiibor  . . 

8 

27 

36 

30 

132 

79 

H|rtKW of  Holo  rimI  'Tarpaulin  cove _ ............ 

s 

1 

26 

Batartf  HnrBedftiid . . . 

83 

49 

Oaunl  00^  flliart  firopk  Oajt  liAa/i  O^pe  Henlopen- _ _ _ _ 

6 

6 

61 

3 

43 

3 

i  iS 

. 

Uttd  soi^... _ _ _ _  _ 

13 

30 

32 

27 

30 

27 

Bvtorof  KewIiOiidoD .  . 

28 

1 

4o 

ill 

Hontli of  OMiqiciioiit  river.... _ _ 

3 

Ol 

I  30 

Aft 

HwteofKawHaTen . 

13 

2 

Htfhon of BtaokiocA  and  Bridgeport . . . 

8 

90 

®■®tt^to^l^>ar,... . 

13 

7 

27 

26 

■OO 

40 

33 

9 

ShsOdd  and  CtwlOn’s  island . 

Hutoiof  OqpItbi’sUand,  east  and  west . 

2 

M«l»r<r(^MMt  harbor . 

12 

27 

Z 

^i*rtaodO%  iriaiida  and  Sachem’s  head  harbor . 

7  . 

28 

<17 

o9 

36 

Gate  . . 

99 

O 

Haw  yori  bif  lad  harbor  and  the  environs,  mrhnr _ _ 

26  . 

X 

Of 

5 

€1 

30 

201 

30 

How  Yoik  harbor  and  the  ^virons,  vTr^hrTr- • ................ 

122 

18 

61 

^«^fitlorjNiith  ooaatof  Long  Island . 

2 

2 

26 

aaiith  aoashof  Loog  i^d . 

5 

. . . 

2 

1 

24 

5 

^'*^l«jr«iidflwe . .  . 

58 

7 

• 

A.A. 

27 

MeaftetCliiiiJlWf..........  ...  . 

2 

2 

109 

Harbor  rlw . 

2 

4 

qa 

29 

2 

q 

ao 

26 

32 

O  OQ 

m 

29 
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lAst  of  Coast  Survey  maps  distributed — Continued. 


Names  of  maps. 

Turned  over 

for  sale. 

For  use  of 

office. 

Giatuitously 

distributed. 

Total. 

6 

4 

9 

12 

4 

47 

63 

2 

1 

26 

29 

27 

6 

55 

88 

12 

36 

48 

12 

45 

57 

Key  West  harbor  and  approaches . - . - . 

12 

6 

54 

71 

West  coast  reconnaissance,  from  Son  Diego  to  San  Francisco. .......... 

104 

6 

39 

148 

West  coast  reconnaissance,  from  San  Francisco  to  Umpquah  river . 

104 

6 

43 

152 

West  coast  reconnaissance,  from  Umpquah  river  to  the  NW.  boundary. 

104 

4 

32 

140 

18 

27 

45 

13 

25 

38 

12 

40 

52 

13 

... 

26 

39 

13 

47 

60 

2 

45 

47 

3 

24 

27 

Muskeget  channel  — ... - - - - - - 

2 

1 

30 

33 

Monomoy  shoals....--..-.---  - -  - - 

3 

5 

8 

Nantucket  shoals  .  - - ...- - - — - - -.-. 

13 

1 

40 

64 

Delaware  and  Chesapeake  bays . . 

60 

11 

60 

111 

Seacoast  of  Delaware,  Maryland,  and  port  of  Virginia. ... 

14 

2 

16 

32 

Chincoteague  inlet . 

2 

1 

9 

12 

Seacoast  of  Virginia  and  entrance  to  Chesapeake  bay . 

10 

2 

5 

17 

A1hpmn.rlA  RniiTid _ _ _  _ _ _ 

10 

2 

12 

Ocracoke  inlet . . . . . . 

7 

2 

9 

18 

Frying-Pan  shoals  _ - _ _ _ 

7 

31 

38 

New  river  and  bar . . 

2 

1 

28 

31 

Cape  Fear  river  and  New  inlet . 

7 

1 

33 

41 

North  Edisto  entranoe-  _  _ _ _ _ 

1 

24 

25 

Winyah  bay  and  Georgetown  harbor . 

7 

2 

49 

58 

Entrance  to  Savannah  river . i 

7 

1 

10 

18 

Savannah  city,  Front  and  Back  rivers . 

2 

20 

22 

Romerly  marshes . - . 

2 

1 

36 

38 

St.  Mark’s  bar  and  channel . 

2 

1 

12 

15 

St  John’s  river  from  fmtranco  to  Brown’s  creek _ 

7 

18 

25 

2 

36 

38 

IrAirfl  _  _  _  _ _  _ _ _ 

2 

13 

-  15 

Cf.  An/lrotsT^B  V>5LV  _  _ _ ..... _  _ 

4 

35 

39 

Seacoast  of  Alabama  and  Mississippi . 

2 

1 

12 

15 

Biloxi  bay - - - - - 

2 

4 

28 

34 

Delta  of  Mississippi  river.  .  . . 

1 

23 

24 

fillip Tgift'^yd  shoal  ---  1-^  _ .............. 

1 

1  21 

22 

San  Luis  pass _  _ _ _ _ 

1 

SO 

31 

Catalina  harbor _ 

3 

3 

Prisoner’ s, Cnyler’s, and  San  Clemente  harbors  ...... _ _ 

11 

11 

22 
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Id^  <jf  Coast  Swvey  maps  distributed — Continued. 


Names  of  maps. 


gketches  of— Santa  Barbara^. . . . 

Anacapa  island..... — - - - 

San  Simeon,  Santa  Graz,  &c.... . . . . . 

Santa  Oriu  iNlAtIo  Nneyo . . 

San  Pedro  harbor . . . . . 

San  Francisco  city . . . . 

Port  Orford,  Shelter  cove,  Ac . . . 

Entrance  to  Umpqnah  river _ _ _ _ _ 

Bhoalwater  bay . . — - . 

Beconnaissance  from  Gray’s  harbor  to  Admiralty  inlet 

Gape  Flattery  and  Neb'ah  harbor...... . . 

False  Ehmgeness  harbor . . 

Port  Townshend - - - 

Canal  de  Haro . . . - . . 

Port  Ludlow . . — . - . 

^  Port  Gamble . . . . . . . 

Blakely  harbor . . 

Bellingham  bay . . . . . . . . 

Steilacoom  harbor... - - - - - - - 

Eggemoggin  reach . . . . 

Current  chart,  Boston  harbor  . . . . 

Stellwagen’s  bank . . — . . . 

Sow  and  Pig’s  reef. . . . . — . 

Komer  shoal  and  Flynn’s  knoll . . . 

Changes  in  Sandy  Hook . . . . . 

Wachapreague  and  Machipongo  inlets,  &c . . 

Ship  and  Sand  Shoal  Inlets . 

Cherrystone  inlet . . . . . . . . 

Pungoteague  creek . . . . . 

Fishing  or  Donoho’s  battery. . . . . . . . . 

Hatteras  shoals . 

Hatteras  inlet . 

Wimble  shoals.. . . . . . 

Winyah  bay  and  Cape  Roman  shoals . 

BttU’s  bay . 

Doboy  bar  and  inlet . 

St.  Andrew’s  shoals . . 

Mosquito  inlet . . . - . 

Cape  CaSaveral . . . . 

Rebecca  shoal . . . 

’Turtle  harbor . 

Coffin’s  patches . . . 

Ocilla river _ _  ............ _ _ _ 

Entrance  to  St.  George’s  sound . - . 

Horn  Island  pass...... . . . - . 

Entrance  to  Pascagoula  river. . — . 

Pass  Christian . - . 


Turned  over 

for  sale. 

For  use  of 

office. 

Gratuitously 

distributed. 

Total. 

11 

11 

22 

11 

14 

25 

11 

29 

40 

11 

27 

38 

12 

1 

30 

43 

12 

10 

22 

11 

28 

39 

11 

10 

21 

12 

13 

25 

11 

13 

24 

11 

1 

13 

25 

11 

2 

14 

27 

S6 

49 

«5 

11 

29 

40 

10 

1 

29 

40 

7 

24 

31 

3 

1 

30 

34 

3 

1 

30 

34 

11 

12 

23 

6 

11 

17 

6 

29 

35 

6 

30 

3C 

6 

29 

35 

6 

40 

46 

1 

22 

23 

1 

22 

23 

1 

1 

10 

12 

1 

1 

11 

13 

1 

9 

10 

10 

2 

25 

37 

11 

2 

42 

56 

1 

42 

43 

1 

1 

32 

34 

1 

1 

27 

29 

1 

30 

31 

17 

17 

1 

9 

10 

9 

10 

1  1 

'  1 

9 

11 

1  1 

1 

11 

13 

6 

11 

17 

1 

32 

33 

1 

12 

13 

1 

31 

32 

1 

21 

o 

22 

£ 

,2 

Digitized  by  i^ooQle 


180 


BJESPCXBT  of  the  SUFlOtlNTEIflDiarr  OF 


List  Coast  Survey  maps  dhtributed — Continued. 


Names  of  maps. 


Sketches  of — Entrance  to  Barataria  bay - 

Pass  Fourchon . . 

Entrance  to  Tlmballier  bay _ 

Vermilion  bay . . 

ArantJas  ptiss . 

Sabine  pass . 

Entrance  to  Rio  Gremdo  river.. .. 

San  Pedro  anchorage . 

Mare  Island  straits . . 

Point  Conception . . . 

Point  Pinos . . 

Point  Reyes . . 

Cape  Hancock _ _ 

Grenville  harbor _ _ _ 

Duwamish  bay  and  Seattle  harbor 

Total . 


Turned  over 

for  sale. 

For  use  of 

office. 

Gratuitously 

distributed. 

Total. 

1 

1 

41 

42 

1 

28 

29 

1 

41 

42 

1 

41 

42 

1 

6 

7 

1 

. 

9 

10 

6 

29 

35 

16 

12 

28 

16 

11 

27 

16 

1 

12  1 

28 

16 

11 

27 

16 

34 

50 

16 

11 

27 

16 

13 

29 

16 

12 

28 

« 

1,717 

159 

4,050 

5,926 

Digitized  by 


THE  UlUTEH  STATES  OOAST  SUBTET. 


181 


DMfii/m  nudt  during  tU pmr  <f  Ae  npotit  of  the  XhuUd  8UUm  CboMt  JSknv^/or  the  yean  1851,  1852,  1853,  1854, 1855,  and  1856. 


w,' 

t  ■'  ' . 

Beport 
of  1851. 

1 

Report 
of  1853. 

Total. 

Report 
of  1853. 

Total. 

Report  of 
1854. 

Total. 

Report  of 
1855. 

Total. 

Rsport  of  1856. 

Total. 

1 

<S 

1 

a 

1 

Individuals. 

Institutions. 

Individuals. 

Institutions. 

Individuals. 

Institutions. 

Individuals. 

Institutions. 

Individuals. 

Institutions. 

^  . 

9 

0 

2 

3 

2 

2 

27 

27 

101 

8 

109 

1 

1 

3 

1 

4 

4 

, 

5 

21 

1 

92 

78 

6 

84 

"rrrrt 

10 

10 

63 

3 

65 

tmULmk 

1 

1 

1 

1 

5 

5 

6 

6 

51 

51 

396 

31 

427 

1 

1 

15 

15 

50 

3 

53 

f-ifr-lrt 

30 

30 

129 

13 

143 

. 

3 

3 

4 

4 

14 

14 

19 

19 

87 

87 

701 

66 

769 

1 

1 

1 

1 

1 

1 

22 

92 

121 

14 

135 

9 

3 

7 

7 

6 

6 

13 

13 

62 

62 

449 

76 

525 

riwTii'f 

12 

12 

15 

2 

17 

. . . 

3 

3 

2 

.  , 

2 

5 

5 

9 

9 

30 

30 

153 

4 

157 

siitktflf  Coluitto . . 

4 

.... 

4 

4 

4 

11 

11 

11 

11 

25 

25 

138 

138 

TfcgWi. . 

9 

2 

3 

2 

4 

4 

5 

5 

38 

38 

174 

8 

176 

IMffirffRiHi . . . r . 

1 

1 

16 

16 

84 

3 

87 

21 

21 

158 

6 

164 

. .  ^ . 

1 

j 

1 

1 

24 

34 

87 

1 

88 

. . . 

31 

21 

69 

4 

73 

^  ^  . 

12 

12 

42 

1 

43 

UUUm . . 

3 

3 

3 

3 

3 

3 

3 

3 

28 

28 

68 

4 

72 

1 

1 

.... 

1 

1 

22 

22 

253 

32 

286 

. .  . 

1 

13 

13 

90 

13 

103 

94 

11 

11 

79 

15 

6 

6 

121 

15 

136 

,,  .  ,  .  ^ . 

niirii .  . 

1 

1 

1 

1 

2 

....'  2 

2 

2 

18 

18 

118 

27 

145 

rMTiiri . . . 

1 

1 

1 

1 

1 

1 

1 

1 

10 

10 

79 

12 

91 

AtfciMa . , . 

_  _  ^  . 

12 

12 

MMi^  .  . 

19 

19 

59 

13 

notm . 

1 

1 

1 

1 

1 

1 

1 

1 

21 

31 

41 

1 

43 

fnn . ,  . . , . 

14 

14 

45 

45 

tom..,. 

5 

5 

33 

68 

12 

WiKOMte......  rtrttt  1  .  --.-r-  . 

15 

15 

4 

CiBflmta.,,  f  T  T  -  t  T  -  r  -  --- 

1 

1 

17 

5 

22 

64 

12 

2 

f  X 

1 

1 

Q 

UD 

Wlikia|UM  Tufritftfy  . 

1 

1 

2 

2 

2 

2 

2 

2 

3 

if 

Q 

EllMiTfliTitniyT  . 

1 

1 

1 

1 

1 

4 

U 

IVelfMkt  TurritArw. 

1 

1 

1 

1 

4 

f 

e 

1 

1 

1 

f 

Orcpm  ^  ^ 

1 

1 

CoM8lim]r  fWIWni  ^1,4  _ ....... 

4 

4 

6 

6 

7 

7 

7 

7 

17 

17 

164 

2 

164 

MiiAm  GoofTMa . . . 

1 

1 

6 

6 

14 

14 

14 

|.... 

14 

306 

•  •  s  • 

306 

33 

33 

.... 

99 

00 

Oflmi  §f  tlM  avmv 

317 

•117 

Offem  of  iIm  bsvj.  .  . 

.... 

64 

01 « 

AA 

ISSiiVBn  ttttil  MAlatAM  T.AAjI 

166 

Of 

1 AA 

flUtWOM  MBml  Af  mh14<.  iMn/la 

13 

iOQ 

10 

iMBMtOn  lU  MMmliAara 

1  •  .  •  . 

9 

Oovenon.  StatM UhrariBiia  ika 

I 

163 

9 

163 

too 

OoUflelan  of  .  ... 

139 

OlMiill  in  Tfran—  ■!  n  n 

.... 

34 

iW 

Oil 

NeWi^ifin.  . 

96 

24 

Vonin... . ,  ,.  ... 

1  4 

4 

4 

4 

9 

9 

10 

10 

11 

11 

507 

347 

96 

854 

OfttdMil .  8,035 

39 

.... 

99 

47 

1 

48 

”1 

1 

93 

116 

1 

1  1 

117 

1,063 

6 

1,069 

5,935 

744 

6,679 
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StoBtement  of  Coast  Survey  mojas,  chaarte,  and  ahetches,  printed  during  the  year. 

Section  I. 

No.  of 
impreedong. 

Sketch  A . 35 

Sketch  A  bis .  35 

Newbnryport  harbor .  51 

Boston  harbor .  825 

Minot’s  Ledge . 80 

Plymouth  harbor . 413 

Monomoy  shoals .  200 

Nantucket  shoals . 12 

Edgartown  harbor .  5 

Wood’s  Hole .  42 

New  Bedford  harbor . ' .  50 

Section  II. 

Eastern  sheet  of  Long  Island  sound .  372 

Middle  sheet  of  Long  Island  sound .  376 

Western  sheet  of  Long  Island  sound .  75 

Eastern  sheet  of  southern  coast  of  Long  Island .  154 

Middle  sheet  of  southern  coast  of  Long  Island .  26 

Western  sheet  of  southern  coast  of  Long  Island .  65 

Harbor  of  New  London .  100 

Month  of  Connecticut  river .  100 

Harbor  of  New  Haven .  70 

New  York  bay  and  harbor  and  the  environs,  taStfc .  320 

New  York  bay  and  harbor  and  the  environs,  ft  aSoff . 

Changes  in  Sandy  Hook . 175 

Hudson  river  .  40 

Section  III. 

Sketch  C .  35 

Delaware  bay  and  river.  No.  1 .  296 

Delaware  bay  and  river,  No.  2 .  275 

Delaware  bay  and  river.  No.  3 . 270 

Annspohs  harbor  and  Severn  river .  337 

Delaware  and  Chesapeake  bays . 100 

Seacoast  of  Delaware,  Maryland,  and  part  of  Virginia .  50 

Seacoast  of  Virginia  and  entrance  to  Chesapeake  bay .  115 

Cape  Charles . 20 

Ship  and  Sand  Shoal  inlets . - . .  25 

Section  IV. 

Sketch  D .  35 

Albemarle  sound .  112 
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Beaufort  harbor . 100 

Cape  Fear  river . 22 

Section  Y. 

Sketch  B .  40 

Georgetown  harbor .  12 

Sketch  from  Bull’s  bay  to  St.  Helena  sound .  30 

Sketch  from  Ossabaw  island  to  Cumberland  island .  30 

Charleston  harbor .  412 

St.  Andrew’s  shoals .  100 

Section  VI. 

Sketch  F . .  70 

St.  John’s  river .  160 

Florida  reefs .  100 

Cedar  Keys .  200 

Section  VII. 

Sketch  6 . 40 

St.  Andrew’s  bay .  150 

Section  VHI. 

Sketch  H .  40 

Mobile  bay  •  •  •  . .  153 

Seacoast  of  Alabama  and  Mississippi .  201 

Cat  and  Ship  Island  harbors .  50 

Grand  bay.«...* . .  15 

Section  IX. 

Sketch  I . 85 

Section  X. 

Sketch  J,  (lower  sheet) .  35 

Sketch  J,  (middle  sheet) .  35 

Alden’ 8  reconnaissance,  No.  1 . 195 

Alden’s  reconnaissance,  No.  2 .  95 

East  entrance,  Santa  Barbara .  39 

San  Simeon,  Santa  Cruz,  Ac .  lOQ 

Humboldt  bay .  gg 

Section  XI. 
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Blakely  harbor .  200 

Bellingham  bay . 150 

Steilacoom  harbor .  250 

Port  Orford  harbor .  200 

Miscellaneous. 

Proofs  from  finished  and  unfinished  plates .  2,066 

Circular  protractors . .  •  •  ......  . . . . .  390 

Pleiades  for  occultations . 113 

Scale  of  lettering .  30 

Diagram  of  winds,  Western  Coast . 30 

Diagram  of  loss  of  magnetism .  30 

Isogonic  lines.  Pacific  ocean . . . —  75 

Tide-gauge . 55 

Contact  slide  apparatus . 30 
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APPENDIX  No.  20. 


On  a  supposed  personal  equation  in  the  use  of  the  zenith  tdescopefor  determining  latitvdes  hy  TcdaM's 
methody  by  A.  D.  Bache,  Superintendent  United  States  Coast  Survey. 


[Commnnioated  hj  authority  of  the  Treasury  Department  to  the  American  Association  for  the  Advanoement  of  Sdenoe.] 

The  use  of  the  zenith  telescope  to  determine  latitudes  for  the  Coast  Survey  by  Talcott^s 
method  has  been  explained  in  a  paper  read  before  the  Association  at  the  Cincinnati  meeting  in 
1851.  The  difference  of  zenith  distance  of  two  stars  passing  the  meridian  nearly  at  the 
same  time,  one  north  and  the  other  south  of  the  zenith,  and  at  nearly  the  same  distance  from 
the  zenith,  is  measured  by  a  micrometer.  The  sum  of  the  same  distances  is  given  by  the  star 
catalogue,  whence  the  zenith  distance  of  each  star  of  the  pair  becomes  knowm,  and  from  its 
declination  the  latitude  of  the  place. 

Observations  at  Mount  Sebattis  station,  in  Maine,  in  1853,  seemed  to  show  that  this  method 
was  not  free  from  personal  equation,  either  of  observer  or  instrument.  The  same  23  pairs  of 
stmrs  observed  with  zenith  telescopes  No.  1  by  Assistant  J.  E.  Hilgard,  and  No.  2  by  Sub- 
Assistant  J.  6.  Oltmanns,  gave  results  differing  by  1".12,  the  probable  accidental  error  of  one 
value  of  the  difference  being  ±  0".77,  and  that  of  the  mean  rfc  0".16. 

The  probable  accidental  error  of  one  observation  was  =fc  ".81  with  the  first,  and  db 
with  the  second  observer  ;  hence,  for  the  mean  of  each  pair,  with  an  average  number  of  three 
observations  on  each,  the  probable  errors  would  be  db  0".  48  and  dr  0".66,  respectively,  and 
for  the  difference  of  two  such  means  dr  0".81,  scarcely  differing  from  the  value  above  stated, 
which  is  derived  from  a  comparison  of  the  differences  among  themselves. 
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The  residtial  differenco  of  1M2  appears,  tberefore,  in  the  light  of  a  constant  quantity,  and 
there  being,  thus,  eause  to  suspect  that  identical  results  might  not  be  obtained  by  two  observers 
or  by  two  diflFerent  instruments,  a  plan  of  observation  was  laid  out  for  settling  the  question. 

At  the  telegraph  station,  Columbia,  S.  C.,  in  1854,  Assistants  B.  A.  Gould,  jr.,  and  G.  W. 
Dean  observed  with  zenith  telescopes  No.  2  and  No.  5.  The  latitude  found  by  Mr.  Dean  with 
both  instruments  was  almost  identically  the  same,  being  with  No.  2,  33°  59'  58".  14,  and  with 
No.  5,  83°  69'  58".  10,  with  probable  errors  from  twenty-one  pairs  of  stars  with  the  two  instru¬ 
ments,  respectively,  of  ±  0",14  and  0".16,  With  the  same  instruments  and  from  the  same 
stars  Dr.  Gould  obtained  33°  59'  58".30  zfc  0".18  and  33°  59'  58".  13  ±  0".18. 

The  inquiiy  was  continued  at  Ragged  Mount  station,  Maine,  in  1854,  by  Assistant  G.  W. 
Dean  and  Sub-Assistant  Stephen  Harris,  under  my  direction,  using  the  same  instruments  and 
observing  the  same  pairs  of  stars.  The  resulting  latitude,  from  observations  on  thirty-two 
pairs  of  stars,  was  absolutely  identical,  with  a  probable  error  of  db  0".ll  for  the  result  by 
either  observer. 

A  further  trial  with  zenith  telescopes  No.  10  and  No.  2  at  Mount  Harris  station,  Maine, 
by  Assistant  Dean  and  Sub-Assistant  Goodfellow,  under  my  direction,  in  which  Mr.  Dean  used 
both  instruments  and  Mr.  Goodfellow  No.  10,  gives  latitudes  differing  very  slightly.  Mr.  Dean 
obtained,  using  zenith  telescope  No.  10,  44°  39'  54".49,  and  by  No.  2,  54".  76,  while  Mr. 
Goodfellow,  using  No.  10,  obtained  54".  83.  The  corresponding  probable  errors  of  the  mean 
latitudes  from  thirty-three  pairs  of  stars  were  ±  0".14,  0".13,  and  0".13. 

Finally,  at  Mount  Desert  station,  Maine,  a  comparison  was  made  by  Sub -Assistants  Edward 
Goodfellow  and  Stephen  Harris,  using  zenith  telescope  No.  5,  and  observing  the  same  pairs  of 
stars.  The  latitudes  obtained  from  observations  on  thirty  pairs  of  stars  differed  but  two- 
hundredths  of  a  second,  with  probable  errors  of  =b  0".13  and  db  0".  14, 

The  investigation  has  thus  clearly  proved  that  there  is  no  personal  equation  of  observer  or 
instrument  in  the  use  of  the  zenith  telescope  by  Talcott's  method,  but  that  identical  results 
can  be  obtained  by  different  observers  with  the  same  or  different  instruments,  using  the  same 
pairs  of  stars  for  observing. 

The  accuracy  of  the  final  result,  therefore,  depends  upon  the  accuracy  of  the  declinations  of 
the  pairs  of  stars,  upon  the  use  of  the  proper  number  of  pairs,  and  upon  the  care  taken  in 
determining  the  values  of  the  micrometer  and  level  divisions,  and  in  using  the  instrument. 

A  probable  error  in  observing  of  from  rfc  0".25  to  1".14  may  be  expected  for  one  obser¬ 
vation,  according  to  the  size  and  quality  of  the  instrument  and  the  ability  of  the  observer. 
The  probable  error  of  the  result  by  a  single  pair  of  stars  as  depending  on  the  catalogue  errors 
of  the  stars  places,  will  range  from  zfc  0".60  to  db  1".00,  which  will  give  from  ±  0".ll  to 
±  0'M8  for  the  latitude  as  resulting  from  thirty  pairs. 

The  discrepancy  in  the  results  obtained  at  Sebattis  may  possibly  be  owing  to  some  warping 
of  the  thin  ledge  of  rock  on  which  the  instruments  were  mounted.  The  unusually  large  value 
of  the  accidental  error  of  observation  seems  to  indicate  some  disturbing  influence. 

The  following  table  contains  a  recapitulation  of  these  results.  The  first  column  gives  the 
name  of  the  station  at  which  the  observations  were  made  ;  second,  the  date ;  third,  the  instru- 
®ont;  fourth,  the  observer's  name;  fifth,  the  number  of  pairs  observed;  sixth,  the  resulting 
latitude ;  seventh,  the  probable  error  of  the  result ;  eighth,  the  probable  error  of  the  result  by 
ft  single  pair  of  stars,  derived  from  a  comparison  of  the  mean  latitude  with  the  result  by  each 
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pair ;  and  the  ninth,  the  probable  accidental  error  of  one  observation,  derived  fr6m  a  com¬ 
parison  of  the  individual  results  for  each  pair  of  stars  with  their  respective  means. 

ToUe  showing  results  of  observations  for  personal  equation  in  determining  latitudes  by  TcJcoWs 

method. 


station. 

Date. 

Zenith  telescope. 

Observer. 

1 

*o 

t 

o 

6 

Latitude. 

Probable  error  of  re- 
snlting  latitude. 

Probable  error  of  re¬ 
sult  bj  single  pair. 

Probable  accidental 
error  of  one  obaer- 

vation. 

O  '  ” 

Mi 

Mount  Sebattis. . . 

June,  1853 

No.  1 

J.  E.  Hilgard  .  ...... 

23 

44  08  37.82 

d:  0. 16 

±  0.81 

2 

J.  G.  Oltmanns...... 

23 

38.94 

0.22 

1. 14 

Columbia.  ...  - _ 

Feb.,  1864 

No.  2 

G.  W.  Dean . 

21 

33  69  68. 14 

0. 14 

0.  62 

0.36 

6 

21 

68. 10 

0.16 

0. 76 

0.25 

2 

B.  A  Gould,  Jr . 

21 

68.  SO 

0.18 

0. 83 

0.66 

6 

21 

68. 13 

0. 18 

0. 83 

0. 62 

Ragged  Mount ... 

Oot.,  1864 

No.  6 

G.  W.  Dean . 

32 

44  12  42.79 

0. 11 

0. 62 

0. 26 

6 

Stephen  Harris...... 

32 

42.  79 

0.11 

0.  66 

0.47 

Mount  Harris  .... 

Aug.,  1866 

No.  10 

G.  W.  Dean . 

S3 

44  39  64.69 

0. 14 

0.79 

0.29 

2 

. do . 

33 

64.76 

0. 13 

0.73 

0.37 

10 

E.  Goodfellow....... 

33 

64.83  1 

0. 13 

0.  74 

0.44 

Mount  Desert .... 

Aug.,  1856 

No.  6 

E.  Goodfellow . . 

30  j 

44  21  06. 37 

0.13 

0.71 

0.41 

6 

8.  Harris . 

30  1 

06.  39 

0. 14 

0.  76 

0. 46 

APPENDIX  No.  21. 

Method  of  computing  longitude  from  moon  culminations. 

The  method  of  computing  longitude  from  moon  culminations,  developed  by  the  late  Seabs  C. 
Walker,  and  published  in  detail  in  Trans.  Am.  Phil.  Soc.,  new  series,  vol.  V,  is  that  which 
has  heretofore  been  generally  used  in  the  Coast  Survey.  It  consists,  essentially,  in  comparing 
the  increase  of  right  ascension  of  the  moon^s  bright  limb,  computed  for  an  assumed  longitude 
by  interpolation  with  fourth  differences,  from  the  tabular  right  ascensions  in  the  list  of  moon 
culminations  with  the  observed  increase,  and  deducing  a  correction  to  the  assumed  longitude 
from  the  residual.  The  tabular  places  are  thus  only  used  for  computing  the  moon^s  motion, 
and  the  longitude  depends  mainly  on  corresponding  observations. 

Until  a  few  years  such  was  doubtless  the  only  use  that  could  safely  be  made  of  existing 
tables;  but  more  recently  the  lunar  ephemeris,  in  the  American  Nautical  Almanac,  affords  places 
so  nearly  correct  that  they  may  safely  be  used  in  the  place  of  corresponding  observations 
where  such  have  not  been  obtained.  The  Greenwich  Nauticcd  Almanac,  now  that  Hansen^s 
new  tables  of  the  moon  have  been  published,  will  doubtless  soon  give  likewise  a  corrected 
ephemeris.  In  all  cases  where  a  series  of  moon  culminations  have  been  observed,  it  will  be 
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advisable  to  collate  the  Greenwich  observations,  during  the  same  period,  with  the  tables  for 
the  purpose,  deducing  any  corrections  which  may  appear  indicated. 

The  method  given  below  for  computing  the  longitude  of  a  place  from  an  observed  transit  of 
the  moon's  bright  limb  over  the  meridian  has  been  given  by  Prof.  Peiece.  According  to  it, 
the  right  ascension  of  the  moon's  centre  at  the  time  of  observation  is  computed  from  the  observed 
right  ascension  of  the  bright  limb,  and  the  corresponding  Greenwich  mean  time  is  found  by 
interpolation  from  the  hourly  ephemeris  of  the  moon.  The  corresponding  Greenwich  sidereal 
time,  compared  with  the  observed  sidereal  time,  gives  at  once  the  longitude. 

The  following  rules,  illustrated  by  examples,  embrace  the  whole  process: 

1.  Obtain  the  best  AH.  of  the  moon's  bright  limb  by  comparison  with  the  stars,  (according 
to  Form  No.  1,)  which  will  also  be  the  sidereal  time  of  observation. 

2.  To  find  the  AE.  of  the  moon's  centre,  add  or  subtract  (for  1st  or  2d  limb)  the  moon's 
semi-diameter  in  time,  multiplied  by  the  secant  of  the  declination,  which  interval  must  not  be 
mistaken  for  the  sidereal  of  the  semi-diameter's  passage  over  the  meridian. 

3.  Take  the  diflference  between  the  AR.  so  obtained  and  that  corresponding  to  the  next 
preceding  full  hour  of  Greenwich  mean  time,  from  the  ephemeris,  and  divide  by  the  difference 
of  AR.  for  1“,  interpolated  for  the  middle  epoch;  the  quotient  will  be  the  mean  time  elapsed 
since  the  fall  hour. 

4.  To  the  mean  time  so  obtained  find  the  corresponding  Greenwich  sidereal  time,  the 
difference  between  which  and  the  sidereal  time  found  as  in  (1)  will  be  the  required  longitude. 

5.  In  order  to  find  the  moon's  declination  for  the  time  of  observation,  and  to  interpolate  the 
change  in  AR.  during  1“  for  the  middle  between  the  time  of  observation  and  the  next  preced¬ 
ing  mean  hour  of  Greenwich  mean  time,  it  is  necessary  to  find  approximately  the  Greenwich 
mean  time  of  observation,  for  which  an  approximate  longitude  must  be  assumed.  Form  No.  2 
shows  the  whole  computation  in  detail. 

Notes  on  observations  of  moon  culminations. 

In  addition  to  the  transits  of  moon  and  moon  culminating  stars,  several  stars  ought  to  be 
observed  suitably  situated  for  determining  instrumental  corrections.  It  is  desirable  to  keep 
the  instrument  very  nearly  in  adjustment,  so  as  to  have  the  corrections  small,  since,  if  at  all 
considerable,  it  is  necessary  to  allow  for  the  moon's  motion  in  AR,  and  change  of  parallax. 

When  the  moon's  transit  is  not  observed  on  all  the  wires  the  factor  of  the  equatorial  interval 
will  be 

o  ,  ,  60 Sin,  moon's  geocentric  Zen.  Dist. 

Sec.  moon's  geocentric  dec.  X  X  Sin."moon's-ap-^7ent  Zen.  Dist. 

for  which  we  may  substitute. 

Sec.  geoc.  dec.  X  — X  (1-p  sin.  1"  cos.  geoc.  Zen.  Dist.) 

V  being  the  change  in'AR.  for  1”,  taken  from  the  hourly  ephemeris  and  expressed  in  seconds 
of  time,  and  p  the  horizontal  parallax  expressed  in  seconds  of  arc. 

For  the  corrections  for  level,  collimation,  or  deviation,  the  sec.  D  in  the  factors  requires  to 
be  multiplied  by  the  same  coeflScients;  but  when  they  do  not  exceed  !■  it  will  be  sufficiently 
liear  to  increase  each  correction  by  its  thirtieth  part. 
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FORM  No.  1. 

United  States  Coast  Survey. 

Station  Bestorationy  September  11,  1856,  latitude  47^  35'. 


Name. 

OI«eryed  transii 

of  moon  and 

Btan. 

Difference,  moon  — 
star. 

Tab.  AR.  of 
star. 

Dedoced  AE. 
of  moon. 

h,  m,  9. 

h.  m,  t. 

k,  m.  t. 

A  m,  9. 

Caprioorni _ ............. _ .......... 

18  66  69.51 

4-  1  12  63.66 

20  10  06.66 

21  23  00.21 

tp  Capricorm... .........  .................. 

19  24  29.98 

+  0  46  23.09 

20  37  87.18 

00.27 

6>  Capricomi . . . 

19  30  09.27 

+  0  39  43.80 

20  43  16.70 

00. 60 

1881  a.  T.  Y,  C . 

19  42  08.34 

+  0  26  44.73 

20  66  16.61 

00.24 

Moon  I . . . . 

20  09  63. 07 

1913  G.T.T.C . 

20  18  41.62 

—  9  03  48. 66 

21  26  49.09 

00.54 

S  Oapricorni.... _ ..... _ ......... 

20  26  01.36 

—  0  16  08. 88 

21  39  08.62 

00.34 

1962  G.T.y.O . 

20  32  22.49 

—  0  22  29.42 

21  46  29.74 

00. 32 

Mean........................ . . 

21  23  00.35 

FORM  No.  2. 


United  States  Coast  Survey. 

Station  Restorationy  September  11,  1856,  mom  L 


h. 

m. 

Obsenred  sid.  thne.. ...... 

21 

23 

10 

Approx,  long . . . 

8 

1 

Moon’s  dec.  st  18A.  . 

o  /■ 

—  19  69.2 

^  1  a  1 

Greenwich  sid.  time....... 

29 

33 

(a)  0.'22  X  7 . 

X.  0 

Sid.  time  at  mean  noon.... 

11 

23 

Moon's  dec . 

—  19  67.  7 

Log.  see.  0. 02691 

Sid.  interval. . . 

18 

10 

Moon's  semi*diameter  at  18 A  12m 

65X.40 

Log.  1. 81558 

Green,  mean  time . 

18 

07 

Sid.  interval  of  semi-diameter _ 

69«.68 

Log.  1*  84249 

18. 

12 
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FOBM  No.  2.— ^Sbitiofi  Rmrvation — Contlnoed. 


- — my" — - - — ^ - 

Diff  AB.  for  Iffi. 

1 

A 

m. 

a. 

Bid.  t^me  of  iianait  of  moon  I... . . 

21 

23 

00.35 

Dift  18A  to  I9h . 

0.  COST 

Bid,  interval  of  eemi-dianieter _ _ _ 

4. 

1 

09.  58 

0. 12 

AB.  of  moon's  centre. ...................... 

21 

24 

09.  93 

Ml  X  / 

0.  0002 

Do . do . September  11,  at  18A.... 

21 

23 

62.  73 

Biff.  AB.  at  ISA . 

2.  4035 

1 

— 

DU  AB.  for  mid.  epoch ... 

2. 4033 

17.20 

Log 

1.  23553 

Die  of  AR.  for  Im . 

2a.4033 

Colog 

9. 61920 

60. 

1  Log 

1, 77816 

Mean  time  interral  after  ISA . 

429.42 

Log 

2.  63288 

A. 

fit. 

a. 

A. 

m.  a. 

Greenwich  mean  time  of  moon’i  arriying  at  obaeryed  AR. . . . . 

18 

07 

09.42 

18 

02  57.42 

07  01.16 

09.02 

■L^nL . . 

18 

10 

08. 01 

.42 

Sd.  tiiM  at  mean  noop  _ _ _ _ - . 

11 

22 

45. 50 

Greenwich  aid.  time. . .  ..  r-  -  --  _ ---> _ - _ ' 

29 

82 

53.51 

Ohaerred  dd.  tSififl . . .  .  __  . . . . * 

21 

23 

00.35 

Icngitnde  W. from Qreenwich  . . . 

8 

09 

63. 16 

(а)  The  change  in  declinaUon  for  Im.  is  12/'94  =  0.'22. 

(б)  'Ihe  moon’s  semi-diAmeter  for  18A.  OTm.  is  16’  20.”97  =  66t.49. 

(0/  ii  the  fractional  part  of  one  hour  after  the  preceding  faH  hour  of  Greenwkh  meaiQ  time. 


APPENDIX  No.  22. 


Seportof  W.  G.  Bond,  Esq.,  Director  <f  Harvard  Observatory,  on  the  aatrmomiccd  observations 
made  for  the  Coast  Survey  since  November  1,  1857. 


Cambridge,  October  26,  1858. 

Dwb  S3 :  I  have  to  report  that  thirteen  hundred  and  fifty -one  meridian  star  transits, 
oinefy-geven  moon  culminations  for  longitude,  seventeen  observations  of  Polaris  for  intervals  of 
wires,  and  seven  sets  of  prime  vertical  observations  for  latitude  have  been  made  at  this  station 
since  my  last  report,  together  with  ninety  individual  observations  of  ocoultations  of  stars  by 
tte  moon,  and  the  termination  of  one  solar  eclipse,  by  four  observers. 

I  have,  as  you  requested,  given  special  attention  to  the  occultations  of  the  stars  in  the  eroun 
Pleiades. 


Yours,  respectfully. 


Prof.  A.  D.  Bachb, 

Superintendent  U.  8.  Coast  Survey. 


W.  C.  BOND. 
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APPENDIX  No.  23. 


Report  of  Professor  0.  M.  Mitchd^  Director  of  the  Cincinnati  Observatory,  staling  the  number  of 
astronomical  observations  made  there  for  the  use  of  the  United  States  Coast  Survey. 


Cincinnati  Obseevatoby,  October  23,  1858. 

Dear  Sir:  The  report  of  Mr.  Henry  Twitchell,  Assistant  in  the  Cincinnati  Observatory,  will 
present  all  requisite  information  on  the  subject  of  moon  culminations  which  have  been  observed 
at  the  Cincinnati  Observatory  during  the  year. 

No  occultations  have  been  observed,  as  the  equatorial  has  been  fixed  on  the  meridian, 
devoted  to  experimental  work  in  combination  with  the  “new  declinometer/' 

You  will  find,  by  an  examination  of  the  observations  as  reported  from  month  to  month,  that 
their  value  has  been  greatly  diminished  by  the  effect  of  the  city  smoke,  which,  in  certain  direc¬ 
tions  of  the  wind,  is  driven  over  the  observatory  in  heavy  clouds. 

We  expect  to  remedy  this  growing  evil  during  the  coming  year  by  a  change  in  the  location 
of  the  observatory. 

We  have  closed  all  experimental  work  with  the  “declinometer."  The  observations  of  1856 
were  made  with  this  new  instrument  attached  to  the  equatorial.  Those  of  1857  were  made  by 
employing  the  same  instrument  with  the  old  Troughton  transit,  the  property  of  the  United 
States  Coast  Survey.  In  1858  we  again  employed  the  equatorial,  and  have,  in  the  three  years, 
swept  the  same  zone,  and  have,  thus,  observations  for  three  successive  years  on  the  same  stars. 
These  agree  with  each  other  in  a  remarkable  manner,  and  thus  demonstrate  the  accuracy  and 
reliability  of  this  new  instrument. 

We  hope  to  erect  a  large  “transit  instrument"  in  our  new  location  during  the  coming  year. 

This  will  relieve  the  equatorial  from  its  temporary  use  as  a  transit,  and  will  return  it  to  its 
legitimate  use  as  an  extra  meridional  instrument. 

Yours,  respectfully, 


O.  M.  MITCHEL, 
Director  Cincinnati  Observatory. 


Professor  A.  D.  Bachb, 


SuperintendeTvt  United  States  Coast  Survey. 


Cincinnati  Observatory,  October  23,  1858. 

Dear  Sib:  During  the  year  1858  and  up  to  date  fifty-six  moon  culminations,  with  the  requisite 
number  of  star  transits,  have  been  observed  at’^this  station;  of  which  forty-four  have  been 
reported.  The  May  lunation  (six  culminations)  was  observed  on  occulting  bars,  and  rejected. 
In  the  August  lunation  there  were  only  two  nights  in  which  the  moon  could  be  observed,  and 
the  weather  was  so  bad  that  the  observations  were  rejected.  In  October  four  culminations 
have  been  observed,  and  not  yet  reported.  The  number  of  wires  observed  at  each  transit  is 
fifteen  in  three  tallies.  The  intervals  between  the  wires  in  each  tally  are  about  three  seconds 
of  time  at  the  equator,  and  the  intervals  between  the  tallies  seventeen  seconds  nearly. 

The  records  are  made  with  an  electro-magnet  upon  the  “time-disc;"  a  make-circuit  is  used, 
and  the  records  are  punctures  made  in  the  paper  disc  by  a  steel  point.  The  observation  pen  is 
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distinct  from  the  time  pen,  and  driven  by  a  separate  battery.  The  obBervations  are  measured 
b;  a  circular  micrometer,  reading  the  hundredths  of  seconds. 

Yours,  respectfully, 


Professor  0.  M.  Mttchel. 


H.  TWITCHELL, 
Assistant  Cincinnati  Observatory. 


AfPENDIX  No.  24. 

Gmimuaiim  qf  the  Udqf  magndic  Mum  and  resuUM  given  in  Appendix  No.  28,  Ooatl  Survey  Report  qf  1856. 
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Naneof  itatton. 


Hompback  Moantain 


Citato.. 


Ill 


IM 


m)) 


Mottot  Deaert.. 


Bootbweat  Harbor 

Mount  Saandeia. . 
Thomas’  Hill,  Bangor, 


Dw*I«X  Obscrratoiy, 
Albany. 


fwt  McHenry,  Balti- 
more. 


^  CnJted  States  OoiMSar 

▼sy  Office,  Wasbinc 
ton,D.C.  • 


W 

m 


^  Cbpltol  Garden, 
Wuhingtoo,  D.  C. 


Oxford. 


toland,  Prede- 
rtcksbwg. 


Mayo’S  island,  Wch- 


•  / 

44  51. 


45  11.9 


44  91.1 


44  38.0 

44  48.1 

49  39.8 

39  15.9 

38  53.1 


38  53.3 
38  41.4 

38  18.9 

37  31.7 


I 


68  06.9 


67  16.8 


68  13.9 


68  36.9 

68  46.6 

73  49.7 

76  34.8 

77  00.9 


77  00.1 

76  10.9 

77  97.1 

77  95.7 


15  47.8 

15  91. 

15  14.9 

15  95.9 

14  59.4 

15  19.9 

8  17.0 

9  39.8 

9  91.7 


9  01.0 
9  41.3 

1  09.3 

0  14.5 


76  19.0 

76  93.7 

76  09.9 

76  15.5 

75  58.6 

76  19.9 

74  55.6 

71  45.8 

71  91.7 
71  99.6 

71  19.6 
TO  58.0 

70  37.9 

69  47.7 


3.994 

3.918 

3.951 

3.977 

3.965 

3.993 

3.574 

4.903 

4.308 


4.308 

4.384 

4.449 


Date. 


1858. 

Aug.  94;  Sept  15, 

1857. 

Sept  16— 93.  .. 


1856. 

Oct  7—13., 


Sept.  95— 30. 


July  8—17. 


1857. 

Oct  10-16. 


1858. 

May  19— 19., 


1856. 
Sept.  13... 


Aug.  4 ;  Sept.  94 
1858. 

June  9. . . 


1856. 
Aug.  15 . 


Aug.  93.. 
Sept  17. 

Sept.  19., 


1  I 

^  See  report  of  1856. 


Locally,  geology,  and  remarks. 


At  the  summit  of  the  mountain,  461  metres  in 
a  northerly  direction  from  the  geodetic  sta¬ 
tion.  The  geological  formation  appears  to  be 
chiefly  grainte,  intersected  by  trap  dykes. 

About  400  feet  south  of  the  astronomical  sta¬ 
tion.  There  are  several  ledges  of  granite  and 
hornblende  not  flir  distant;  also  many  sur¬ 
face  rocks  of  the  same  material.  No  local 
attraction  is  suspected.  Dip  observed  near 
powder-house,  Calais,  76*  97'.3. 

On  the  summit  of  Mount  Desert,  about  115  me¬ 
tres  iVom  geodetic  station  towards  station 
Humpback.  The  geological  formation  is  red 
sienite,  intersected  with  veins  of  quarts  and 
occasional  trap  dykes  of  green  stone.  Iron 
ore  has  been  found  in  several  localities  upon 
the  slopes  of  hills,  but  none  was  discovered 
near  the  magnetic  station. 

Mount  Desert  islands,  in  the  southern  end  of 
the  village  of  8.  W.  Harbor,  in  a  field  about 
950  yards  SE.  of  Mr.  Joseph  Moore’s  bam. 
The  geological  formation  is  red  sienite. 

Half  a  mile  distant  from ^odetic  station,  bear¬ 
ing  from  it  8. 98*  W.  The  soil  is  a  light  sand, 
overlying  felipathic  granite;  surrounding  hills 
felspathic  granite,  and  generally  bare. 

Six  hundred  feet  distant  wm  geodetic  station, 
in  range  with  Mount  Waldo.  The  geolo^cai 
formation  is  argiUaceous  slate ;  apparently  no 
indications  of  local  auraction. 

Two  hundred  and  nine  feet  doe  south  from  cen¬ 
tre  of  transit  instrument.  The  soil  in  the 
immediate  vicinity  appears  to  be  clay,  cov¬ 
ered  with  a  rich  black  loam  to  the  depth  of 
8  or  10  inches.  No  indications  of  loaal  mag¬ 
netic  disturbance. 

Near  the  infirmary,  outside  the  ftiit,  and  in  an 
open  field,  445  metres  west,  and  997  metres 
nortb,  of  the  flagstafi'.  The  soil  cundsts  of 
clay  and  marl,  mixed  with  pebbles. 

Station  in  an  open  lot,  adjoining  the  yard  of 
No.  577  New  Jersey  avenue,  on  the  slope  of 
CapHoI  hill.  Distance  to  nearest  corner  of 
building, 65  feet;  it  bears  (him  the  station 
SE.  by  E.  Primitive  rock  forms  the  base  of 
Capitol  hill.  The  gneiss  and  mica  schist  is 
overlaid  by  alluvium  of  considerable  thick¬ 
ness.  Iron  ore  occurs  in  the  vicinity  of  the 
city,  but  probably  not  near  the  station. 

About  169  jmrds  east  of  the  centre  of  Capitol 
dome,  50  yards  south  of  the  same,  in  the 
upper  or  east  garden. 

At  the  geodetic  station  on  the  shore  of  Tbird- 
haven  creek.  The  soil  consists  of  clay  and 
marl,  several  feet  in  ihickneM,  overlying  sand 
mixed  with  marine  shells. 

On  Brown’s  island,  close  to  the  bridge  and  east 
of  it.  The  little  island  Is  said  to  consist  of 
made  soil.  The  surrounding  bills  are  cov¬ 
ered  to  considerable  depth  with  loam  and 
gravel. 

On  Mayors  island,  (the  smaller  one,)  nearly  due 
south  of  the  Capitol.  The  instrument  was 
mounted  on  the  bare  grao^  roclL 
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APPENDIX  No.  24 — Continued. 


1 

a 

Name  of  station. 

1 

Longitude. 

i 

1 

m 

a 

1 

d 

s 

Horizontal  intensity. 

•  / 

•  / 

•  / 

•  / 

169 

Cape  Henlopen . 

38  46.5 

75  04.9 

3  03.9 

71  99.0 

4.985 

170 

Dagsborough . 

38  34.5 

75  15.3 

9  41.1 

71  03.1 

4.348 

171 

Mason’s  Landing....... 

38  13.8 

75  14.7 

9  99.8 

70  44.8 

4.406 

179 

Snead . . 

37  58.3 

75  95.9 

9  18  4 

70  31.0 

4.448 

173 

Joynes . . . 

37  41.7 

75  36.6 

9  03.3 

70  91.9 

4.488 

174 

Scott. . . 

37  90.5 

75  53.8 

1  37.5 

70  01.5 

4.571 

175 

Cape  Charles . 

37  07.3 

75  57.9 

1  35.S 

69  43.3 

4.699 

176 

Old  Point  Ooralbit. . 

37  00.0 

76  16.1 

1  14.7 

•9  31.6 

4.650 

177 

Norfolk,  (north  sution). 

36  51.4 

76  17.9 

1  39.1 

69  99.7 

4.656 

177(5) 

Norfrdk,  (south  sution). 

36  50.5 

76  16.8 

1  33.3 

69  98.3 

4.667 

178 

(Tape  Henry.... . 

36  55.6 

76  00.1 

1  97.9 

69  39.0 

4.693 

Ea$t, 

195(5) 

Savannah,  Hutchinson’s 

1  39  05.3 

81  05.9 

3  97.5 

63  44.3 

5.664 

island. 

179 

Fernandina............ 

30  40.6 

81  97.7 

4  01.8 

63  07.3 

5.689 

180 

Lower  Peach  Tree. .... 

31  50.4 

87  39.6 

6  09.4 

63  16.8 

5.968 

181 

Penracola,  publie  equare 

30  94.6 

87  11.5 

6  47.3 

61  05.9 

6.197 

189 

Mobile . 

30  41.6 

88  01.8 

6  59.9 

00  51.0 

6.143 

163 

Barrel  K*y- t*-rT.- 

39  54.3 

89  07.0 

58  48  3 

6  935 

184 

1  New  Orleans . 

99  57.4 

90  04.9 

7  51.5 

58  46.5 

0.986 

0fidlMAn 

48  07.0 

129  44.6 

31  38.5 

lOal 

D«t«. 


1856. 

Auf.S?.... , 


AUf  38. 
Aug.  30. 

SepL  3. 
Sept  4. 


Sept  6... 
Sept  7.., 
Sept  8... 
Sept.  0.. 
Sept  10. 


Sept  n— 19. 


1857. 

May  1-^... 


April  6—90 . 

April  30;  May  5. 


185t*. 

June  31—33.. 
1857. 

Feb.  9—25... 


April  14—18 . 


1858. 

April  6-8... 


1856. 
Aug.  17—90. . 


Locality,  geology,  aii4  remaita. 


1,170  feet  flrom  Uie  Hgfat-bonae,  which  bean 
N.  57*  E.  (mag.,)  near  the  edge  of  the  woode 
on  the  Mimmit  of  one  of  the  rand  donen.  The 
■and  billa  eonairi  of  white  aand  miied  with 
broken  abella. 

In  the  rear  of  Mr.  SmithHi  Inn,  in  the  Tillage  of 
Dagaboroagh  ;  the  aiation  ia  about  100  yards 
from  the  bonra  in  an  open  held.  The  soil 
cousists  of  white  aand  and  shells. 

Near  the  mouth  of  MarshalPs  creek,  close  to 
the  wharf  of  Mason’s  landing,  and  115  feet 
north  of  the  atorehonse.  The  station  was  on 
the  salt  water  marsh ;  around  this  msnb  the 
■oil  consists  of  white  rand  mixed  with  shells. 

In  Mr.  Snead'a  yard,  153  feet  distant  from  the 
g^etk  sution,  the  same  bearing  8. 70*  E. 
White  sand  mixed  with  shells. 

1,130  feet  from  the  geodetic  station,  and  bear¬ 
ing  N.  ^  56'  E.,  and  close  to  the  shore  of 
Metomkin  bay  (outride  the  fence  of  the  ad¬ 
joining  held.)  The  station  Is  on  the  edge  of 
the  salt  water  marsh. 

Eighteen  feet  west  of  the  geodetic  station. 
Marshy  soil ;  the  white  rand  in  tlie  riclnity 
rests  on  a  stratum  of  clay. 

At  the  geodetic  station.  White  rand  mixed 
with  broken  shells.  BttUon  suliject  to  oyer- 
flow  at  high  tides. 

Close  to  the  beach  in  front  of  the  lirtt-honse, 
east  of  the  stone  pier  wharf.  White  sand 
mixed  with  shells. 

In  the  yard  of  Mr.  Lewellyn’s  premises,  not  far 
from  the  gas  factory.  City  hall  bears  8. 10* 
E.y  distant  1.950  metres.  Sandy  soil. 

In  the  middle  of  Foster’s  lane,  in  an  open  lot, 
not  far  from  Higgins’  wharf.  City  ball  428 
metres  north,  and  300  metres  west,  of  the 
magnetic  station.  8and  and  river  deposit. 

Between  the  light-house  and  the  beach,  296 
feet  east  of  the  keeper’s  bouse;  the  light¬ 
house  bears  S.  96*  SOf  W.  White  rand,  with 
broken  shells. 

Sution  identical  with  that  occupied  in  Apnl, 
1859. 

At  the  geodetic  sution.  Fernandina.  While 
rand  with  broken  shells. 

Forty-seven  metres  duo  north  of  the  astronom¬ 
ical  sution.  The  geological  formation  is  red 
clay,  covered  by  a  light  sandy  soil  to  the 
dcpib  of  6  inches. 

At  the  flagstalT,  public  square  in  PeasaCola. 

Public  square,  210  feet  nortb  of  the  astronomi¬ 
cal  sution.  White  rand  4  or  5  feet  deep. 

The  sution  is  about  25  metres  from  the  t^- 
nometrical  sution,  in  back  range  with  Mtr- 
tin’s  island.  Barrel  key  is  a  small  island, 
partly  marsh  and  partly  broken  shells. 

Public  square  in  Basin  street;  the  magnetic 
sution  IB  at  a  point  84  feet  in  a  southwestern 
direction  from  the  astronomical  station.  The 
geological  formation  appears  to  be  chiefly 
sand,  covered  to  the  depth  of  8  or  3  fset  by  a 
rich  soil.  . 

The  magnetic  sUtfon  is  on  the  line  to  Admi¬ 
ralty  Head,  and  distant  from  the  geodetic 
sution.  Point  Hudson,  about  170  yards. 


APPENDIX  No.  26. 

Bediscussion  md  devdopment  of  an  intermediate  period  in  the  secular  change  of  the  magnetic  dediruUion 

at  Ha(boro\  Pennsylvania, 

Computing  Division,  Coast  Survey  Office, 

October  28,  1858. 

Dear  Sir:  Following  np  the  revision  of  the  investigation  of  the  secular  change  of  the  mag¬ 
netic  declination  by  the  application  of  a  circular  function,  I  herewith  respectfully  submit  the 
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results  of  a  discussion  at  a  second  station,  Hatboro’,  Pa.,  on  account  of  a  new  feature  first 
recognized  at  this  place,  and  since  confirmed,  as  to  its  existence,  at  Burlington,  Yt.,  and  Provi¬ 
dence,  R.  1.  It  is  the  presence  of  a  secondary  period  within  the  primary  one.  At  Hatboro' 
this  shorter  period  is  gone  through  in  about  88  years,  while  the  longer  one  requires  nearly  234 
years;  the  range  of  this  secondary  motion  is  ^  nearly  of  that  of  the  primary.  The  length  of 
the  shorter  period,  as  well  as  its  epoch  and  range,  is  variable  with  different  localities.  The 
result  of  my  first  investigation  (Coast  Survey  Report  of  1855,  Appendix  No.  48)  considerably 
facilitates  the  present  discussion,  in  which  I  was  assisted  by  Mr.  Wiessner.  For  the  representa¬ 
tion  of  the  Hatboro'  observations  I  adopted  the  form 

D  =  d  -f-  r  cos.  (a  n  +  c)  +  rj  cos.  (a,  w  +  c^) 

where  n  ==  the  number  of  years  |  ^  assumed  epoch,  here  the  year  1830. 

In  the  numerical  application,  the  last  term  of  the  equation  being  at  first  neglected,  the  form 
adopted  for  the  conditional  equations  was 

0  =  —  D-t-dj-j-m-f-  cos.  anr  cos.  c  —  sin.  an  r  sin.  c 
of  which  equations  there  are  18,  furnishing  three  normal  equations  for  finding  the  values  of 

360 

aji  f  and  c.  The  first  assumption  was  dj  =  -j-  5.2  and  a  —  =  1.44,  as  pointed  out  by  the 

ZO\) 

fonner  discussion.  In  a  second  and  third  assumption  a  was  varied,  and  the  corresponding  values 
for f  and  0  determined  as  before.  Next:  that  particular  value  for  a  was  found  which  makes 
the  sum  of  the  squares  of  the  remaining  differences  a  minimum.  The  following  expression  for 
the  declination  was  found  in  this  manner — 

D  =  +  5°.23  —  3°  28  cos.  (P.54  n  +  46''.8.) 

Comparing  the  results  by  this  formula  with  the  observed  declinations,  it  leaves  the  remainders 
given  in  the  annexed  table  in  the  column  headed  “difference.''  These  remainders  (with  their 
signs  changed)  compare  very  favorably  with  the  corresponding  values  given  in  the  report  for 
1855,  p.  313;  the  present  discussion  making  the  probable  error  of  observation  a®  =  db  8'.6, 
when  the  former  made  it  dr  11. '0. 

It  is  evident,  from  either  set  of  residuals,  that  there  is  a  second  period  within  the  former 
whose  approximate  duration  is  88  years,  with  a  radius  of  about  J  of  a  degree.  The  term 
+  rjC06.  (a,  a  cos.  c^)  was,  therefore,  added  to  the  above  formula.  The  numericd  values 
were  obtained  in  a  similar  manner  as  before,  with  the  difference,  that  S  A  instead  of  2  A*  was 
niade  a  minimum;  the  application  of  the  method  of  least  squares  being  only  applied  for  finding 
randc. 

The  complete  expression  becomes 

D=  +  5^.23  —  3®  28  cos.  (P.54  n  -f  46®  8)  +  0®.22  cos.  (4®.l  n  —  13®.) 

Comparing  the  results  with  the  observations,  it  leaves  the  residuals  exhibited  in  the  column 
headed  A.  They  still  show  a  regularity  in  the  change  of  the  signs;  but,  for  the  present,  it  was 
not  thought  necessary  to  pursue  the  inquiry  any  further.  The  corresponding  is  now  reduced 
toiSM 
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TABLE. 


Year  of 
obeervatioD. 

Observed 

declination. 

Difference. 

Gompnied 

declination. 

A 

1680 

0 

+  8.47 

o 

—  0.03 

o 

+  8.49 

O 

—  0.02 

1690 

8.  26 

—  0.  20 

8.  30 

—  0.  03 

1700 

7.92 

—  0.24 

7.  94 

—  0.02 

1710 

7.47 

—  0.20 

7. 49 

—  0.02 

1720 

7.00 

0.  00 

6. 95 

+  0.06 

1730 

6.42 

+  0.22 

6.  30 

+  0.  12 

1740 

5.  58 

+  0.22 

5. 56 

+  0.02 

1750 

4.  92 

+.  0.46 

4.67 

+•  0  25 

1760 

4.  00 

-f  0.36 

3.  75 

+  0.25 

1770 

2.92 

—  0.02 

2.90 

+  0.02 

1780 

2.  08 

—  0.31 

2.  22 

—  0. 14 

1790 

1.83 

—  0.23 

1.84 

—  0.01 

1800 

1.92 

—  0.03 

1.79 

+-  0.13 

1810 

2.  00 

—  0.08 

2. 06 

—  0.06 

1820 

2. 45 

+.  0.02 

2.  56 

—  0.  11 

1830 

3.  00 

+  0.02 

3. 19 

—  0. 19 

1840 

3.83 

+  0. 13 

3.89 

—  0.06 

1860 

+  4.42 

—  0. 12 

+  4.61 

—  0.  19 

The  condition  of  the  minimum  declination  is  expressed  by  the  formula  o  =  5.05  sin. 
(1®.54  n  +  46^.8)  —  0.90  sin.  (4®.l  n  — 13®)  from  which  n  =  —  33.7  years;  hence  the  mini¬ 
mum  occurred  in  1796.3.  The  effect  of  the  last  term  in  the  expression  for  the  declination  is 
to  place  the  minimum  3.3  years  earlier.  The  former  discussion  (in  1855)  placed  the  minimum 
in  1806.1  db  19.3  years,  and  the  mean  from  all  stations  then  discussed  gave  1797.6  ±  1.8  years. 
By  a  first  differentiation  of  the  formula  we  obtain  the  expression  for  the  annual  change  v,  ex¬ 
pressed  in  minutes,  as  follows: 

v=  +  5'.29  sin.  (1®.54  n  +  46^8)  —  0'.94  sin.  (4^.1  n  —  13®) 
and,  by  second  differentiation,  the  expression  for  the  condition  of  the  maximum  annual  change 
becomes  # 

o  =  +  7.77  cos.  (1®.54  n  +  46®. 8)  —  3.69  cos.  (4®.l  n  —  13®) 
which  equation  is  satisfied  for  w  ==  -f-  45.2,  or  the  maximum  annual  change  will  occur  in  1875.2. 
There  the  additional  term  in  the  expression  for  the  declination  shifted  this  epoch  from  1858.1 
to  the  above  year. 

I  append  some  values  of  t?,  viz:  in  1840 . +  4'.2  maximum  value  + 

1850 . +  4'.3 

1860 . +  4'.4 

• 

+9.0 
8.0 
7.0 
6.0 
5.0 
4.0 
3.0 
9.0 
+1.0 

lilgllEllil 
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Prom  the  obserratioBB  sinee  1750,  separately  discassed  in  1865,  the  table  on  p.  335  of  the 
report  for  that  year  gives  for  v,  in  1860,  +  6'.8;  also,  e,  =  d=  8'  and  T  =  1799.5;  which  results 
may  be  compared  with  the  above. 

On  the  accompanying  diagram  I  have  indicated  the  observations  by  dots,  the  computed 
declination  by  a  curved  line,  and,  for  the  purpose  of  comparison,  the  declination  resulting  from 
the  nee  of  a  single  period  by  a  closely  dotted  curve. 

Yours,  very  respectfully. 


CHAS.  A.  SCHOTT, 
Assistant  in  charge  Computing  Division. 


Captam  W.  B.  Palmer, 

U.  8.  Topographical  Engineers^  Assistant  in  charge  C.  8.  Office. 


APPENDIX  No.  26. 

iJgxwi  io  the  SuperirUendeat  by  AsBisiant  Charles  A,  Schott^  on  the  progress  made  in  discussing  the 
secular  variation  of  magnetic  dedinalion  and  dip  for  Washington  City^  D.  C. 

Computing  Division,  Coast  Subvet  Office, 

June  24,  1858. 

DeabSib:  I  herewith  respectfully  submit  the  result  of  my  latest  discussion  of  the  secular 
variation  of  the  magnetic  declination  and  dip  for  "Washington  City,  D.  C. 

The  magnetic  station  in  this  city  oflFering  peculiar  facilities  for  the  comparison  of  different 
instruments,  I  have  commenced  a  second  step  in  the  discussion,  viz:  the  introduction  of  a 
convenient  circular  function,  with  the  observations  on  hand  for  the  above  station,  and  referring 
in  particular  to  Capitol  Hill  on  account  of  the  very  considerable  local  deviation  in  another 
part  of  the  city.  It  sufSces  for  the  present  to  use  a  circular  function  in  its  simplest  form,  the 
results  answering  for  any  time  between  1679  (the  period  of  the  last  maximnm  of  declination) 
and  the  present  date,  or  as  far  removed  from  either  limit  as  we  may  feel  disposed  to  tmst  to 
the  continuation  of  the  law  as  it  has  hitherto  manifested  itself.  The  duration  of  the  period, 
from  the  occurrence  of  its  subdivisions,  seems  to  shorten,  and  an  extension  of  the  formula, 
beyond  either  limit,  is  to  be  looked  upon  as  precarious.  The  present  formula  for  the  change 
of  declination  (and  it  is  intended  to  bring  up  others  gradually,  as  the  material  increases,  to 
the  same  form)  is  based  upon  the  principal  results  of  the  first  discussion,  (C.  S.  Rep.  1855,  pp. 
306—337,)  viz:  the  resulting  epoch  of  the  last  minimum  in  1797,  6  db  1.8  years,  and  the 
probable  duration  of  the  period  from  maximum  to  minimum  of  237  years  ±  an  uncertainty  of 
several  years. 

Let  D  =:  the  magnetic  declination  (-|-  when  west,  —  when  east)  at  any  time  within  the 
limits  stated. 

Let  dj  =  an  assumed  value  of  the  declination  for  the  time  of  its  mean  value,  or  for  the  time 
of  the  occurrence  of  the  maximum  ann  aal  change.  It  may  be  taken  equal  to  the  observed 
minimum,  increased  by  half  the  rmige  between  the  extremes.  This  time  is  somewhat  later 
than  the  year  1850. 

Let  a:  a  small  correction  to  the  above,  to  be  determined  by  the  method  of  least  squares  : 
tbend,+a;=zd. 

Let  r  =  the  radius  or  half  the  range,  also  to  be  determined  by  least  squares. 

Let  a  zs,  the  angle  (expressed  in  degrees)  corresponding  to  one  year  of  the  period  p. 
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Let  n  =  the  number  of  years  (-[-  after,  —  before)  from  the  minimui^  in  1797.5.  We  then  have 

D  =  cZj  4“  ^  cos  (n  a.) 

On  account  of  the  present  greater  change  in  the  cosine,  it  has  been  preferred  to  the  sine. 

360 

Putting  =  240^,  hence  a  z=  =  1*5,  we  find  for  Washington — 

D  =  +  2^.42  —  2^.0  cos.  (l^.Sii) 

in  which  expression  a  consideration  of  weights  changed  the  original  least  square  co-efl5cient 
—  1°.8  into  —  2°.0. 

The  observations  are  represented  as  follows: 


Year. 

Observed  D. 

Computed  D. 

C— 0. 

Remarks. 

1809. 0 . 

0 

4-0. 87 
4-1.  37 
-fl.40 
+2. 40 
+2.  36 
-f2. 41 

0 

4-0.62 
+1.66 
+1.  60 
+2.  32 
+2.  38 
+2.40 

0 

—0.36' 

+0. 19 
+0.20  ^ 
— 0.  08 
+0.  02^ 
— 0.  01 

See  preliminarj  discassioii,  Coast  Survej  Report, 
1865,  page  334. 

C.  A.  Schott,  observer. 

W.  Read,  observer. 

1840. 6 . 

1841.  5 . 

1856. 5 . 

1866.6 . 

1867. 2 . ' 

60  7*  fl  •  • 

By  differentiation  I  find  for  the  annual  change  vz=z  —  *5^^  expressed  in  minutes ; 

and  for  1858.5,  v  =  -f"  3'.1.  It  is  evident  that  the  first  observation  by  King  yet  reacts 
unfavorably  on  the  second  and  third  of  Gilliss,  but  this  may  be  corrected  by  future  observations. 
The  maximum  declination  at  the  close  of  the  last  century  was,  accordingly,  +  2°.  42  —  2°.0  = 
4“  0®.42,  or  the  line  of  no  variation  in  its  highest  ascent  at  that  period  passed  below  Washington. 
It  certainly  passed  above  Norfolk.  The  maximum  declination  will  probably  be  +  2^.42  4" 
2^.0  =  4^.42. 

For  the  dip  we  have  yet  to  retain  a  linear  function,  the  period  being  entirely  unknown. 
A  comparison  with  the  discussion  (C.  S.  Rep.,  1856,  pp.  242,  243)  will  show  the  improvements 
made. 

1=4-  71^.29  —  0.0070  (t  —  1840)  4-  0.00076  {t  —  1840)*. 


Tear. 

Observed  I. 

Computed  I. 

C— 0. 

Remaiks. 

G 

o 

o 

1839. 2 . 

71. 29 

71. 30 

+0. 01 

1841. 0 . 

.30 

.28 

— 0. 02 

Present  annual  variation,  o  =  +r.  2. 

1842.  6 . 

.22 

.28 

4-0.06 

1844.4 . 

.27 

.27 

0.  00 

1861. 6 . 

.32 

.31 

—0.01 

1862.4 . 

.39 

.32 

— 0.  07 

1863.4 . 

.36 

.33 

— 0. 08 

Observed  bj  lAeut.  Gilliss. 

1856. 7 . 

.47 

.35 

—0.12 

1866.  6 . 

.34 

.36 

+0.  02^ 

Additions  to  report  of  1866 ;  first  and  last  observa¬ 

1867. 2 . 

.38  1 

.39 

+0.01 

tions  by  0.  A.  Schott,  the  middle  one  by  Hr. 

1868.4 . 

.38 

.42 

4-0. 04  J 

Read. 

1 _ 
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The  last  three  observations  served  for  testing  a  number  of  needles,  and,  by  observation,  the 
index  error  for  any  new  needle  may  now  be  found  with  considerable  accuracy. 

The  minimum  occurred  in  the  summer  of  1844. 

Yours,  very  respectfully, 

CHAS.  A.  SCHOTT, 
Assistant  in  charge  of  Computing  Division, 

Professor  A.  D.  Bachs, 

Superintendent  U.  8.  Coast  Survey. 


APPENDIX  No.  27. 

On  ih  tidd  ourreiUa  (f  New  York  harbor  near  Sandy  Hook,  by  A.  D.  Badie,  Superintendent  United 
States  Coast  Survey. — (Sketch  No.  39.) 

[Commimicated  by  authority  of  the  Treasmy  Departmeat  to  the  American  Associatioxi  for  the  Advancement  of  Science.] 

In  a  former  notice  of  the  observations  of  tidal  currents  near  Sandy  Hook  I  stated  the  general 
character  of  the  results  obtained,  and  their  specific  bearing  upon  the  explanation  of  the  growth 
of  Sandy  Hook,  and  of  the  changes  above  and  below  water  in  its  vicinity.  I  propose  now  to 
describe  more  in  detail  the  observations  themselves,  to  discuss  numerically  and  by  the  aid  of 
diagrams  the  results  obtained,  and  to  show  from  them  how  the  Hook  is  built  up,  the  False 
Hook  channel  deepened,  and  Sandy  Hook  bay  modified  in  its  shore  line,  and  especially  in  the 
configuration  of  the  bottom. 

Sketch  No.  1  shows  the  current  stations  occupied  on  the  outside  of  the  Hook,  and  in  False 
Hook  channel  and  the  approaches,  in  the  difierent  parts  of  the  main  ship  channel  and  its 
approaches,  and  in  the  eastern,  middle,  and  western  portions  of  Sandy  Hook  bay. 

It  will  be  convenient  to  discuss  the  subject  under  the  three  divisions  already  referred  to,  of 
(1)  the  normal  currents  in  the  main  ship  channel  and  its  approaches,  of  (2)  the  currents  of  False 
Hook  channel  and  the  approaches,  and  (3)  the  currents  of  Sandy  Hook  bay. 

h  Nomd  currents  at  the  enirance  to  New  York  Bay. — Diagram  1  (sketch  2)  shows  the 
comparison  of  the  average  tidal  currents  at  three  groups  of  stations;  the  most  eastern,  compre¬ 
hending  the  positions  R,  Q,  and  H,  shows  the  currents  at  and  within  the  bar  in  the  vicinity 
of  Gedney’s  channel;  the  middle,  embracing  the  stations  P,  0,  I,  A^  A,  lying  for  the  most 
part  between  the  eastern  portions  of  Flynn's  Knoll  and  the  point  of  Sandy  Hook,  shows  the 
currents  of  this  part  of  the  main  ship  channel;  while  the  western  group,  B,  and  B^  gives  the 
currente  for  the  western  part  of  the  main  ship  channel  in  the  vicinity  of  the  Southwest  Spit. 
Diagram  1  (sketch  2)  also  exhibits  the  type  form  of  the  tide  wave  as  observed  at  Sandy  Hook. 
The  currents  are  plotted  for  flood  and  ebb,  above  and  below  a  common  axis,  which  corresponds 
to  the  mean  level  of  the  sea.  These  curves  are  plotted  in  their  true  relative  positions  to  the 
tide  wave  as  regards  their  epochs. 

Table  1  contains  the  dates^  names  cf  stations,  localities,  luni-current  intervals,  duralions,  intervals 
the  tide  wave,  vdodties,  and  directions  of  the  currents.  In  this  table  are  given  the  numerical 
results  from  all  the  stations  to  which  we  have  referl^ed,  reduced  to  their  mean  values.  In  table 
2  the  averages  for  the  groups  are  given. 

From  the  first  line  of  table  2  we  find  that  about  56"  after  the  time  of  high  water  at  Sandy 
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Hook,  the  ebb  current  begins  to  make  in  the  locality  covered  by  the  eastern  group  of  stations 
running  east  by  south,  reaching  its  greatest  rate  of  about  1.71  miles  per  hour,  (in  about  three 
hours,)  and  then  decreasing  (in  about  three  hours)  to  zero,  and  turning  to  flood  at  about  1^  33“ 
after  the  time  of  low  water,  the  ebb  thus  being  estimated  at  6**  19“.  The  flood  reaches  its 
maximum  in  about  3*^  when  its  rate  is  1.11  miles  per  hour,  running  generally  northwest  for  about 
S'*  43“,  and  reaching  slack  water  about  56“  after  the  time  of  high  water  at  Sandy  Hook.  The 
times  of  running  ebb  and  flood  are  nearly  equal.  The  greatest  rates  are  as  17  to  11,  and  the 
average  as  10  to  6. 

Line  2  of  table  2  gives  the  results  from  the  middle  group  of  stations,  from  which  it  appears 
that  in  that  portion  of  the  main  ship  channel  lying  north  of  Sandy  Hook  the  ebb  currents  run 
generally  east  by  south;  the  flood  west  by  north.  The  ebb  has  a  less  velocity,  and  the  flood  a 
greater,  than  for  the  eastern  group.  The  maximum  velocity  of  ebb  is  1.47  miles  per  hour,  and 
of  flood  1.68  miles;  the  mean  velocities  of  ebb  1.09,  and  of  flood  1.04  miles.  The  reason  of 
this  change  of  proportion  between  the  maximum  and  mean  velocities  of  the  ebb  and  flood 
currents  is  obvious  from  an  inspection  of  the  type  curve.  It  will  be  seen  that  the  ebb  is 
characterized  by  a  uniformity  of  rate  during  the  second,  third,  and  fourth  hours  of  its  existence, 
while  the  curve  for  the  flood  resembles  the  curve  of  sines.  The  ebb  current  turns  earlier, 
lagging  but  22“  after  low  water;  thus  turning  more  than  30“  before  the  corresponding  currents 
to  the  eastward.  The  3d  line  of  table  2  shows  the  residts  for  the  western  group  in  the  vicinity 
of  southwest  spit.  Here  the  currents  have  a  course  round  the  compass,  are  much  less  rapid 
than  the  others,  and  are  earlier. 

It  would  be  curious  to  know  where  the  earliest  turning  of  the  current  is  to  be  found;  and, 
indeed,  these  results  open  up  many  questions  in  regard  to  the  whole  bar  and  the  channels  through 
it.  For  our  present  purpose  we  have  limited  ourselves  to  obtaining  the  means  of  comparison  of  the 
normal  currents  sweeping  by  the  point  of  Sandy  Hook  with  those  secondary  ones  which  we 
shall  next  proceed  to  trace. 

2.  False  Hook  channel  and  (he  approaches, — The  results  from  the  current  stations  S,  T,  C,  D, 
G,  P,  and  V  (see  sketch  1  and  table  3)  show  the  movements  of  the  water  in  this  channel  and 
its  vicinity.  Stations  at  E  and  “off  Long  Branch^'  lie  quite  to  the  southward.  S  shows  the 
action  at  the  northern  entrance  and  V  at  the  southern;  C  in  mid-channel.  T,  at  the  entrance, 
is  influenced  by  the  shoals  of  the  False  Hook;  G,  F,  and  V,  between  the  ocean  and  False 
Hook  channel,  are  unsatisfactory;  D  shows  the  shore  currents  of  Sandy  Hook. 

The  results  from  these  stations  are  given  in  table  3,  which  is  constructed  in  a  manner  similar 
to  table  1,  already  described.  Treating  S,  T,  C,  P,  and  G  together  as  a  group,  we  have  for 
the  luni -current  interval  8*^  20“,  or  58“  after  the  time  of  high  water  at  Sandy  Hook  for  the 
commencement  of  ebb,  the  current  of  ebb  beginning  earliest  at  S,  G,  T,  the  flood  first  at  F,  S,  T. 
The  interval  of  ebb  is  about  the  same  as  that  of  the  vicinity  of  Gedney's  channel;  the  flood 
three  quarters  of  an  hour  earlier.  This  gives  above  a  half  hour  for  the  differences  of  duration 
between  the  main  ebb  and  flood,  and  the  corresponding  ones  of  this  part  of  the  approach  to 
New  York  harbor.  The  currents  at  stations  T,  S  and  G  are  plotted  upon  diagram  2,  sketch  2. 

The  mean  epochs  (Table  4)  are  8A.  14m.  and  14A.  02m.,  being  17m.  and  46m.  less  than  those 
found  for  the  vicinity  of  Gedney^s  channel.  The  flood  exceeds  the  ebb  about  24m.,  whereas 
for  the  stations  near  Gedney's  channel  the  ebb  exceeds  the  flood  by  about  34m.,  and  in  the 
South  channel  the  ebb  has  greatly  the  advantage  both  in  duration  and  velocity.  This  shows 
the  influence  of  the  secondary  or  draught  currents  through  the  False  Hook  channel. 
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The  average  maximnm  velocity  at  these  stations  of  both  flood  and  ebb  is  1.41  miles,  which 
last,  in  the  vicinity  of  Gedney^s  channel,  was  1.71  miles.  The  mean  velocity  of  the  ebb  is  but 
0.91  miles,  which  was  1.03  miles  for  the  stations  near  Gedney^s  channel,  and  about  the  same 
at  Station  S. 

The  ebb  makes  out  but  slowly  through  the  False  Hook  channel;  the  maximum  velocity  of  the 
flood  at  C  is  1.62  miles,  and  of  the  ebb  but  0.78,  and  the  jneans  1.02  and  0.50  miles  per  hour. 
The  time  during  which  the  ebb  runs  is  5A.  41771.,  and  the  flood  7A.  OStti.,  a  difference  of  lA.  2T7w., 
and  this  in  the  axis  of  the  stream.  As  the  scouring  action  of  these  currents  may  be  regarded 
as  varying  with  the  product  of  the  square  of  the  mean  velocity  and  the  duration,  we  have  for 
Station  C  the  ratio  of  about  1  to  5  for  the  relative  work  of  ebb  and  flood.  At  the  edge  of  the 
False  Hook  shoal  the  duration  of  the  ebb  appears  to  be  even  less,  there  being  but  5 A.  207^.  of 
ebb.  The  currents  at  C  are  plotted  with  the  tide  wave  on  Diagram  3,  (Sketch  2.)  It  appears 
that  the  curve  representing  the  flood  drift  approaches  the  type  form  while  the  ebb  is  anomalous — 
it  is  weak  and  inconstant. 

We  are  now  prepared  to  find  the  shore  currents  such  as  the  observations  prove  them  to  be. 
The  results  at  Station  D,  off  the  wreck  of  the  brig  Commerce,  are  shown  in  Diagram  4, 
(Sketch  2,)  where  they  are  compared  with  the  tide  wave  of  July  18.  The  flood  runs  for  7A. 
Um.  out  of  12A.  42m.  The  greatest  velocity  of  the  flood  is  1.23  miles  against  0.62  of  the  ebb. 
The  directions  are  nearly  opposite.  The  currents  “off  Long  Branch,^'  at  Station  E,  at 
Station  D  and  at  Station  9,  near  point  of  Sandy  Hook,  are  shown  on  Diagrams  4  and  5,  (Sketch 
2.)  The  ebb  currents  are  quite  feeble  in  both.  It  is  the  shore  current,  just  discussed,  which 
transports  materials  to  the  end  of  Sandy  Hook;  it  is  the  grand  current,  in  fact,  which  makes  the 
False  Hook  channel;  and  the  False  Hook  occupies  the  debateable  ground  between  the  outside 
and  False  Hook  channel  currents  at  certain  times  of  tide,  and  is  built  up  by  the  slackening  ebb. 
In  this  point  of  view  the  shoal  tends  to  restore  equilibrium.  The  difference  of  action  of  flood 
and  ebb  is  defined  by  this  shoal.  At  Station  V,  on  the  southern  extremity  of  the  outer  middle 
ground,  and  in  close  proximity  to  the  lower  entrance  of  False  Hook  channel,  the  currents  are 
feeble,  and  an  equilibrium  of  ebb  and  flood  drifts  seems  to  be  established.  It  would  appear 
that  the  scouring  action  of  the  tidal  currents  is  insufficient  to  keep  the  bar  of  this  channel 
open. 

It  is  the  material  carried  along  the  outer  shore  of  Sandy  Hook,  and  deposited  at  the  point, 
which  chiefly  causes  the  growth  of  the  Hook.  Whenever  it  shall  be  considered  desirable  to 
limit  this  increase,  it  will  be  easy  to  do  so  by  a  series  of  jetties  so  placed  as  to  arrest  the  move¬ 
ment  of  the  sand  to  the  northward,  successive  structures  stopping  the  material  which  may  pass 
round  the  point  of  the  more  southwardly  jetties. 

3.  Currents  of  Sandy  Hook  bay. 

To  obtain  a  clear  idea  of  the  tidal  currents  of  Sandy  Hook  bay,  let  us  suppose  it  divided  into 
three  sections— eastern,  middle,  and  western — and  ascertain  the  relations  of  direction  at  suc¬ 
cessive  periods.  To  this  end  we  arrange  the  results  according  to  the  twelve  tidal  hours,  calling 
the  epoch  of  low  water  OA.,  the  epoch  of  high  water  6A.,  &c. 

The  flood  current  commences  in  the  main  ship  channel  and  in  Sandy  Hook  bay  at  nearly 'the 
period,  viz:  about  lA.  04771.  after  the  time  of  low  water.  The  water  of  the  main  ship 
channel  now  flows  to  the  westward,  that  of  the  eastern  section  of  the  bay  to  the  southward, 
that  of  the  middle  to  the  southwest,  and  that  of  the  western  section  to  the  west.  This  general 
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condition  continues  for  about  two  and  a  half  hours,  and  is  exhibited  upon  Diagram  1,  (Sketch  3.) 
It  will  be  noticed  upon  this  diagram  that  a  limited  region  about  the  point  of  Sandy  Hook  is 
subject  to  a  counter  drift  or  whirl.  This  whirl  is  increasing  in  size,  and  its  axis  is  moving 
southward;  its  existence  is  due  to  the  lateral  draught  produced  by  the  strong  and  steady  stream 
of  the  ship  channel,  to  which  we  shall  refer  hereafter.  At  3A.  the  effect  of  this  lateral  draught 
on  the  eastern  section  is  already  seen  in  the  slacking  up  of  the  currents,  and  at  4A.  it  has 
completely  reversed  the  direction  of  the  drifts.  At  this  period  (4A.)  the  conditions  are  exhibited 
by  Diagram  2,  (Sketch  3.) 

The  currents  are  northward  (with  velocities  of  1.4  and  0.3  miles  per  hour  at  stations  near  to 
and  more  remote  from  the  main  ship  channel)  in  the  eastern,  southwestwardly  (with  velocity 
0.3)  in  the  middle,  and  westwardly  (with  velocity  0.4)  in  the  western  section  of  the  bay,  while 
the  current  of  the  main  ship  channel,  now  at  its  maximum,  holds  a  course  due  west,  with  a 
velocity  of  1.9  miles  per  hour.  At  bh.  this  whirl  has  extended  to  the  middle  section  of  the  bay, 
reversing  the  currents  of  that  region. — (See  Diagram  3,  Sketch  3.)  Its  axis  still  moves  to  the 
southward,  and  at  6A.  there  occurs  a  space  of  slack  water,  near  the  point  of  Sandy  Hook,  where 
we  at  first  noticed  the  existence  of  the  whirl  that  we  have  followed.  The  currents  are  now  dimin¬ 
ishing  rapidly  in  the  main  ship  channel,  as  well  as  in  the  western  section  of  the  bay,  and  at  7A. 
we  find  the  ebb  current  prevailing.  At  first  the  course  of  the  ebb  currents  of  Sandy  Hook 
bay  may  be  represented  by  straight  lines  converging  to  a  point,  in  the  ship  channel  north  of 
Sandy  Hook,  but  these  lines  of  direction  gradually  curve  to  the  southward,  until,  as  in  Diagram 
4,  (Sketch  3,)  which  represents  the  conditions  at  the  9th  hour,  the  waters  of  Raritan  bay  press 
into  Sandy  Hook  bay,  then,  escaping  along  the  shore  of  Sandy  Hook,  rush  into  the  ship 
channel,  causing  a  rip  and  counter  drift  at  the  point  of  the  Hook.  At  this  time  (9A.)  the 
current  of  the  main  ship  channel  runs  east,  (velocity  1.3  miles  per  hour;)  that  of  the  eastern 
section  of  the  bay  north,  (velocity  0.5;)  that  of  the  middle  east  by  south,  (velocity  0.5;)  and 
that  of  the  western  east  by  south,  (velocity  0.2.) 

The  point  of  greatest  curvature,  in  the  sweep  of  the  ebb  drift  through  Sandy  Hook  bay, 
moves  continually  to  the  westward,  as  will  be  seen  by  comparison  of  the  conditions  at  9A  and 
llA. — (See  Diagrams  4  and  5,  Sketch  3.)  This  grand  movement  ultimately  creates  a  counter 
drift  near  the  point  of  the  Hook,  which  assumes  the  form  of  a  whirl  as  the  current  of  the  ship 
channel  slackens.  The  ebb  (northwardly)  is  the  dominant  current  in  the  eastern  section  of 
Sandy  Hook  bay;  it  commences  to  prevail  three  hours  before  the  flood  of  the  ship  channel 
slackens.  It  is  evident  that  this  earlier  drift  is  the  lateral  draught  created  by  the  stream  of 
the  ship  channel,  since,  as  we  have  previously  shown,  its  domain  increases  with  the  velocity 
of  the  main  stream,  and  it  prevails  generally  in  the  eastern  section  of  the  bay  when  the  main 
stream  has  reached  its  maximum  velocity.  Moreover  our  several  stations  show  that  the 
duration  and  velocity  of  this  northwardly  drift  are  alike  dependent  upon  the  distance  from  the 
ship  channel. 

Lines  1  and  4  of  table  6  give  the  averages  of  the  maximum  velocities  at  several  stations,  as 
1  mile  of  ebb  against  0.4  of  flood,  and  the  mean  velocities  0.6  of  ebb  against  0.2  of  flood.  The 
mean  durations  are  more  than  10  hours  of  ebb  against  less  than  2  hours  of  flood. 

In  the  middle  of  Sandy  Hook  bay  the  ebb  current  begins  nearly  two  hours  before  slack 
water  in  the  main  ship  channel;  its  general  course  is  south  by  east,  that  of  the  flood  being  east 
by  north.  The  average  maximum  velocities  given  by  the  5th  line  of  table  6  are  0.6  of  ebb 
against  0.4  of  flood;  the  mean  rates  are  above  0.4  of  ebb  against  0.2  of  flood.  The  durations 
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are  about  eight  and  a  quarter  hours  for  ebb  and  three  and  a  half  for  flood.  In  the  western 
section  of  the  bay  the  ebb  commences  at  nearly  the  same  period  as  in  the  main  ship  channel. 
Pie  average  velocities  are  nearly  equal,  and  the  durations  are  more  nearly  so  than  for  the 
other  portions  of  the  bay. 

The  scouring  done  by  these  currents  will  vary  with  the  product  of  the  duration  and  the 
square  of  the  mean  velocity  if  the  material  to  be  acted  upon  is  the  same.  In  the  eastern 
section,  therefore,  the  work  done  by  the  ebb  is  to  that  done  by  the  flood  as  45  to  1.  In  the 
middle  section  the  work  done  by  the  ebb  and  flood  will  be  as  9  to  1 ;  while  in  the  western 
section  the  feeble  labors  of  ebb  and  flood  are  nearly  equal,  and  their  directions  so  nearly 
opposed  that  little  ultimate  scouring  is  effected.  The  form  of  the  bottom  is  in  accordance  with 
these  results. 

Since  the  tide  wave  is  propagated  most  rapidly  in  deep  wajer,  it  follows  that  the  fall  of  the 
tide  takes  place  earlier  in  the  channel  than  upon  the  shore;  hence  the  water  tends  to  flow 
laterally  from  the  shore  towards  the  channel.  In  this  way  a  convergence  of  the  ebb  streams 
may  be  expected,  especially  in  shallow  bays.  With  the  flood  streams  the  reverse  must  be 
true,  and  the  tide  wave  rising  earlier  in  the  channel  a  flow  of  water  takes  place  towards  the 
shore.  In  consequence  of  these  distinctive  characteristics  the  ebb  and  flood  assume  an  unequal 
share  in  the  moulding  of  sandy  coasts.  The  ebb  current,  with  its  concentration  of  forces,  is  a 
far  more  powerful  agent  than  the  flood;  its  scouring  capacity  along  its  normal  course  must  be 
more  considerable,  and  it  creates  more  extensive  draught  currents.  The  secondary  or  draught 
currents  within  Sandy  Hook,  called  into  activity  by  the  unnaturally  constrained  flood  of  the 
ship  channel,  cover  a  district  not  above  one  and  a  half  mile  in  extent,  while  the  draught  of  the 
ebb  upon  the  outer  shore  is  sensibly  felt  twelve  miles  down  the  New  Jersey  coast;  it  is  felt  at 
Long  Branch,  where  the  primary  ebb  and  flood  are  almost  extinct. 

Again:  The  ebb  stream  holds  its  course  across  the  middle  of  shallow  basins,  in  a  narrow 
stream;  while  the  flood,  dispersive  in  its  character,  pursues  the  broadest  possible  path  and 
presses  along  the  shores.  We  are  prepared,  therefore,  even  in  the  absence  of  draught 
currents,  to  find  the  flood  predominating  over  the  ebb  in  certain  localities  near  the  shore. 

It  is  not  probable  that  the  axis  of  the  grand  ebb  current  has  moved  northward  to  avoid 
Sandy  Hook,  but  rather  that  it  naturally  converges  at  the  mouth  of  New  York  harbor,  and 
that  the  weaker  flood  has  not  been  able  to  destroy  the  work  which  the  ebb  has  direcdy  or 
wdincAy  accomplished.  It  is  true  that  the  flood,  at  the  point  of  the  Hook,  is  sweeping  the 
wnd  inward — that,  in  fine,  it  is  giving  this  spit  of  land  the  hooJc  form;  but  the  ebb  is  the 
primary  working  agent,  and  the  characteristic  features  of  all  channels  and  basins,  on  alluvial 
tidal  coasts,  must,  as  a  rule,  reflect  the  efforts  of  the  ebb  current. 

That  part  of  the  growth  of  the  Hook  which  takes  place  from  the  inside,  and  which  is  not  so 
considerable  as  that  from  the  outside,  is  caused  by  the  draught  current  along  the  shore,  which 
we  have  been  engaged  in  studying.  The  action  of  the  waves  undoubtedly  contributes,  by  the 
stranding  of  the  material,  to  this  growth.  The  material  on  the  inside  is  less  favorable  to  the 
sction  of  transportation,  and  the  currents  are  lost  at  a  moderate  distance  from  the  extremity  of 
the  Hook. 
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APPENDIX  No.  28. 

Report  of  Assistant  H.  MitcheU,  on  the  investigaiton  of  currents  in  the  East  river ^  at  Sdl  Oate  and 
Throfs  Neck,  the  sub-currents  cf  New  York  hay  and  harbor,  and  levdings  on  the  banks  (f  the 
Hudson  river. 


Boston,  October  20,  1858. 

Dean  Sib:  I  would  respectfully  announce  to  you  the  closing  of  our  season^ b  field-work  upon 
the  physical  survey  of  New  York  harbor  and  approaches,  and  beg  leave  to  submit  the  following 
abstract  of  our  labors,  which  have  been  prosecuted  in  accordance  with  your  instructions.  The 
work  is  necessarily  left  incomplete,  as  anticipated  from  the  insuflScient  appropriation  afforded; 
but,  favored  by  a  remarkably  fine  season,  we  have  accomplished  more  than  we  could  have 
expected.  I  shall  proceed  to  state  the  progress  we  have  made  on  the  different  portions  of  the 
work,  in  the  order  in  which  they  were  taken  up. 

HELL  GATE. 

The  computation  of  the  results  from  the  physical  examination  of  Hell  Gate,  undertaken  last 
year,  gave,  with  a  single  exception,  the  most  satisfactory  evidences  of  the  accuracy  of  the 
observations,  and  this  exceptional  case  was  rendered  doubtful  by  the  contradictory  character 
of  the  observations,  made  under  diflSculties  almost  insurmountable.  I  allude  here  to  the  results 
for  the  maximum  velocity  of  the  flood  current  off  Halle t^s  Point.  In  this  locality  you  will 
recollect  the  flood  streams  are  gathered  together  into  a  single  torrent,  in  which  no  boat  can 
lie  at  anchor.  We  repeatedly  tried,  last  year,  to  secure  a  boat  in  this  place  during  the  flood 
current,  and  in  each  case  it  was  either  run  over  by  drifting  vessels  or  by  the  stream  itself. 
Abandoning  this  plan  at  last,  as  a  vain  risk  of  life,  we  attempted  to  ascertain  the  facts  by 
following  free  floats  and  noting  the  time  of  their  passage  across  certain  ranges.  Many  experi¬ 
ments  of  this  kind  were  made  with  varying  results,  but  since  each  float  chose  a  distinct  path 
we  could  not  feel  authorized  to  take  a  mean  of  the  velocities  given.  In  view  of  these 
discrepancies  it  was  determined  to  try  again,  this  year,  a  series  of  similar  experiments.  The 
plan  we  adopted  was  as  follows:  Three  fixed  points  were  chosen — Cram’s  Dock,  Negro  Point, 
and  Halle t’s  Point — at  which  observers  were  stationed,  each  provided  with  a  chronometer  and 
sextant.  A  fourth  person  crossed  and  re-crossed  upon  the  ferry  boat  which  plies  between 
Astoria  and  Eighty-sixth  street,  throwing  over  floats  as  he  passed  certain  ranges  previously 
designated,  and  at  the  same  time  giving  a  signal  to  apprise  the  observers  on  shore.  The 
observers  at  their  stations  then  recorded  every  change  of  position  in  the  floats,  however 
slight,  with  the  exact  moment  of  time  at  which  it  occurred.  In  this  way  the  movements  of 
seven  or  eight  floats  were  ascertained  and  their  journeys  plotted  out.  Our  experience  has 
always  shown  that  all  methods  of  observing  currents  other  than  that  by  the  use  of  the  common 
log  and  line,  from  fixed  stations,  are  subject  to  peculiar  objections;  and  it  is  only  in  cases  like 
that  above  mentioned  that  we  have  departed  from  the  old  plan.  We  have  thought  it  necessary 
to  be  the  more  careful  to  collect  all  the  details  in  our  examination  of  Hell  Gate,  in  view  of 
future  wants.  Should  any  of  the  desirable  improvements  of  this  tortuous  passage  ever  be 
undertaken  it  will  be  easy,  by  repeating  these  experiments  and  comparing  the  results  with  our 
present  elaborate  series,  to  ascertain  the  changes  in  the  character  of  the  tidal  streams  which 
may  result  from  the  removal  of  rocks  or  from  the  erection  of  artificial  structures  in  the  w  ater. 
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YICINITY  OP  THBOO'S  NECK. 

In  conDection  with  our  work  of  last  year  in  Hell  Gate  we  occupied  a  few  stations  further  to 
the  eastward,  in  order  to  extend  our  series  to  the  western  entrance  of  Long  Island  Sound;  and 
from  these  few  observations  it  became  apparent  that  a  more  detailed  examination  was  necessary 
over  a  portion  of  this  space.  Such  an  examination  has  formed  a  part  of  this  season’s 
operations. 

To  those  familiar  with  the  navigation  of  Long  Island  Sound  it  is  well  known  that  in  the 
vicinity  of  Throg’s  Neck  occur  abrupt  transitions  both  in  the  epochs  and  directions  of  the 
tidal  currents.  To  the  eastward  the  currents  of  Long  Island  Sound  are  normal  in  character 
and  result  from  the  disturbances  of  sea  level  caused  by  the  delays  and  changes  of  the  single 
branch  of  the  tide  wave  which  traverses  the  Sound  in  a  westerly  direction;  while  to  the  west¬ 
ward  the  currents  of  Hell  Gate  are  called  into  action  by  the  interference  of  two  essentially 
distinct  branches  of  the  tide  wave,  the  wave  from  the  Sound  meeting  that  from  Sandy  Hook. 

Along  the  path  of  the  Sound  wave  the  changes  of  epoch  and  range  have  been  gradual  from 
point  to  point,  and  the  currents  are  consequently  steady,  but  not  rapid.  On  the  other  hand, 
the  interference  at  the  narrow  pass  in  Hell  Gate  is  so  direct  that  at  certain  intervals  the  con¬ 
trast  of  heights  upon  either  side  is  great,  and  the  most  violent  currents  are  unable  to  restore 
the  water  level. 

Although  it  may  be  stated  generally  that  the  meeting  and  dividing  place  of  these  two  systems 
of  currents  lies  in  the  neighborhood  of  Throg’s  Neck,  it  can  by  no  means  be  laid  down  as  a 
fixed  point  upon  the  chart;  for  it  shifts  its  position  continually,  in  a  manner  that  has  hitherto 
defied  calculation.  It  thus  occurs  that,  throughout  a  considerable  district,  the  epochs  are 
subject  to  changes  of  several  hours,  not  only  from  one  day  to  another,  but  even  from  one  tide 
to  the  next.  Regarding  these  changes  as  the  eflFects,  however  indirect,  of  the  daily  and  half 
monthly  inequalities  in  the  tide  waves,  we  have  felt  confident  that  a  careful  study  would  detect 
a  law  of  recurrence  among  them.  In  accordance  with  this  view  of  the  subject,  our  observa¬ 
tions  have  been  made  not  only  to  embrace  all  the  phenomena  exhibited  at  various  points,  but 
to  cover  also  a  suflBcient  period  of  time  for  a  repetition  of  some  of  the  tidal  phases;  and  we 
may  venture  to  state  that  we  have  been  so  far  successful  that  we  hope,  on  grouping  our  results, 
to  be  able  to  furnish  the  intelligent  navigator  with  a  simple  and  direct  rule  by  which  he  can 
find  at  what  periods  the  flood  current  of  the  Sound  will  pass  to  the  westward,  or  that  of  the 
Gate  to  the  eastward,  of  the  mean  limits,  and  the  distance  to  which  either  may  extend.  In 
nndertaking  this  investigation  we  were  occupied  night  and  day  more  than  two  weeks,  during  a 
period  of  almost  uninterrupted  good  weather.  Divisions  of  the  party  worked  at  two,  and  fre¬ 
quently  at  three  stations,  simultaneously,  and  above  two  thousand  observations  were  recorded. 
The  region  covered  by  this  work  extends  from  Hell  Gate  to  Sands’  Point. 

I  will  mention,  in  this  connection,  that  while  occupying  our  more  easterly  stations  we  made 
a  series  of  soundings  in  the  channels  ofiF  Execution  rocks,  and  compared  our  results  with  the 
Coast  Survey  chart.  Over  a  limited  extent  we  found  that  some  changes  had  taken  place  during 
the  twenty  years  that  have  elapsed  since  the  former  survey  under  the  superintendence  of  Mr. 
Hassler.  A  portion  of  these  changes  we  ascertained  to  be  artificial,  and  caused  by  the  removal 
of  oyster  beds;  others  could  only  have  been  the  result  of  such  natural  causes,  as  the  scouring 
action  of  the  tidal  and  other  currents. 
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NEW  tore:  BAB  AND  HARBOR. 

The  operations  above  described  formed  but  an  incidental  portion  of  the  season’s  field-work; 
the  main  project  directed  by  your  instructions  being  a  physical  examination  of  the  bar,  together 
with  the  channels  and  shoals  of  the  upper  and  lower  harbors,  on  the  plan  of  the  Sandy  Hook 
investigation  of  1856. 

It  may  be  remarked  of  the  shoals  and  beaches  in  the  harbor  of  New  York,  that  they  are 
composed  for  the  most  part  of  yielding  materials;  that  they  have  constantly  shifted  their  posi¬ 
tions  and  enlarged  or  decreased  their  areas  since  the  earliest  record;  and  yet,  through  all  these 
mutations,  they  have  preserved  certain  characteristic  and  type  forms  that  have  seemed  to  us  to 
indicate  that  their  existence  and  preservation  are  alike  due  to  the  action  of  constant  or  peri¬ 
odical  forces,  certain  in  their  operation,  and  not  inconsiderable  in  power.  Among  these  natural 
activities,  it  is  evident  that  the  pluvial  and  tidal  currents  take  primary  parts;  they  bring  down 
to  the  coast  abundant  materials,  and  finally  deposit  them  according  to  complex  but  invariable 
law^s.  Nor  is  it  diflScult  to  distinguish  the  immediate  operations  of  these  ever  renewed  and 
busy  agents  from  the  more  violent  effects  of  storms,  since  the  former  repeat  themselves  in 
forms  that  have  become  familiar  to  the  close  observer  under  similar  conditions  everywhere, 
while  the  latter  present  only  local  peculiarities.  We  have  met  at  each  step  in  the  harbor  of 
New  York  with  deposits  to  be  recognized  at  once  as  belonging  to  determined  classes,  whose 
modes  of  formation  and  whoso  histories  have  been,  at  least  in  part,  ascertained  in  our  former 
investigations  elsewhere.  The  currents,  therefore,  have  been  regarded  as  the  chief  subjects  of 
study,  and  the  means  which  you  have  placed  in  our  hands  wo  have  devoted  to  this  end.  At  the 
outset  we  divided  our  party  so  as  to  occupy  at  once  several  stations  along  the  main  avenues  of 
the  currents,  in  order  to  ascertain  the  nature  of  the  streams  in  a  general  manner,  and  their  relative 
movements.  Subsequently,  however,  we  took  up  limited  sections  in  the  closest  possible  detail, 
making  each  shoal  and  each  channel  a  special  study.  In  this  way  we  designed  to  make  each  step 
complete,  and  be  able  at  any  time,  in  the  event  of  insufficiency  of  funds,  to  postpone  our  work 
without  injury  of  the  portion  already  accomplished.  In  thus  separately  studying  each  formation, 
W’e  have  not  omitted  to  trace  their  connection,  and  to  perceive  that  the  ^vork  of  one  stream  may 
induce  or  necessitate  a  subsidiary  work  by  another.  The  shoals,  for  instance,  formed  by  the  ebb 
stream  in  many  instances,  by  opposing  the  path  of  the  flood,  cause  the  latter  to  scour  out  peculiar 
channels,  or  cast  down  deposits  forming  peculiar  shoals.  The  fresh  \vater  streams  in  some  localities 
serve  only  to  supply  materials  with  which  the  more  powerful  tidal  drifts  may  build,  while  in  others 
they  themselves  take  the  part  of  constructors.  The  data  which  we  have  collected  will,  I  think, 
exhibit  these  natural  operations  in  all  possible  simplicity.  We  have,  for  this  work,  occupied 
above  thirty  stations,  remaining  at  them  in  some  cases  from  seven  to  ten  days,  and  continuing 
the  observations  day  and  night.  At  these  stations  every  change  in  the  current,  whether  of 
direction  or  velocity,  has  been  noted  with  the  utmost  care;  and  in  addition  to  this  the  peri¬ 
odical  appearances  of  rips  and  eddies,  as  w^ell  as  many  other  details,  have  been  recorded.  The 
field  which  this  work  is  designed  to  cover  extends  from  the  city  of  New  York  over  the  upper 
and  lower  bays,  and  some  ten  miles  to  the  eastward  of  the  bar. 

Until  the  past  season  our  observations  have  been  confined  to  surface  currents  only;  but  your 
instructions  having  insisted  that  we  should  also  study  the  motions  of  the  water  below,  we  have 
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taken  eepecial  pains  to  comply  with  your  wishes,  and  by  simple  apparatus  have  obtained  many 
desirable  results.  We  ascertained  that,  instead  of  uniform  gradation  of  velocities  from  surface 
to  bottom,  there  often  occurs  in  deep  channels  a  counter  drift,  or  even  distinct  streams,  at 
different  depths.  These  singular  movements  were  ascertained  to  belong  to  certain  localities 
only  in  New  York  harbor,  where  they  assume  sometimes  the  forms  of  immense  rotatory  move¬ 
ments  in  vertical  planes.  At  some  of  our  stations  phenomena  of  this  character  never  fail  to 
repeat  themselves  daily,  on  the  recurrence  of  certain  tidal  phases,  while  at  others  the  wind 
enters  in  as  an  element  and  varies  the  conditions.  At  certain  stations  we  found  that  when  the 
surface  current  is  opposed  by  strong  winds  the  axis  of  the  stream  sinks,  and  the  water  pours 
on  below  the  retarded  stratum  as  beneath  a  sluice.  I  mention  these  points  to  show  with  what 
variety  this  single  inquiry  abounds,  and  to  suggest  that  many  new  conclusions  are  likely  to 
follow  your  study  of  the  data  we  have  collected.  Prom  the  most  hasty  consideration  of  our 
results  it  may  be  seen  that,  without  a  knowledge  of  these  sub-currents,  structures,  however 
simple,  placed  in  New  York  harbor,  may  be  productive  of  the  most  disastrous  consequences, 
by  controlling  in  a  degree  the  future  movements  of  the  shoals,  or  by  causing  new  deposits. 


HUDSON  BIVEB. 


That  portion  of  the  work  in  the  Hudson  river  left  unfinished  from  former  seasons  has  now 
been  completed.  The  results  are  satisfactory,  although  the  work  was  not  at  the  outset  as 
elaborately  undertaken  as  might  have  been  wished.  I  think  you  will  perceive,  from  an  inspec¬ 
tion  of  the  results,  that  the  means  afibrded  to  us  have  been  carefully  applied.  Mr.  G.  B.  Vose 
has  devoted  himself  especially  to  this  work,  and  pushed  it  forward  with  characteristic  energy. 

I  cannot  conclude  this  imperfect  sketch  of  the  season’s  work  without  acknowledging  my 
indebtedness  to  my  assistant,  Mr.  W.  H.  Gardner,  and  aid  upon  the  Coast  Survey,  and  Mr.  J. 
W.  Bonn,  who  acted  temporarily  in  the  same  capacity.  Mr.  Swain  and  Mr.  Donegan,  of  whom 
I  have  frequently  spoken  to  you,  made  many  of  the  most  careful  observations,  and  in  their 
work  I  have  placed  great  reliance. 

Very  respectfully,  yours, 

H.  MIT  GHPLli, 
Aasietant  Coast  Survey. 

Prof.  A.  D.  Bachb, 

Superirdmdeni  Coast  Survey. 
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APPENDIX*  No.  29. 

Report  to  (he  SuperirUendent  by  Assistant  L.  F.  Pourtcdes^  in  charge  of  (he  Jidd  and  qffice-toork 

relating  to  tidal  observalions. 

Coast  Suevby  Oppicb,  October  1,  1858. 

Sib:  I  have  the  honor  to  submit  the  following  report  on  the  field  and  office- work  performed 
during  the  past  year  by  the  tidal  party  under  my  charge. 

PiELD-wOBK. — As  explained  in  former  reports,  the  stations  at  which  tides  are  observed  are 
distinguished  as  permanent  and  temporary.  Of  the  former  there  are  five  on  the  Atlantic  Coast, 
viz:  Boston,  New  York,  Old  Point  Comfort,  Va.,  Charleston,  S.  C.,  and  Fort  Clinch,  Fla,; 
and  three  on  the  Pacific  Coast:  San  Francisco,  San  Diego,  and  Astoria. 

The  Boston  series  extends  now  over  more  than  eleven  years,  during  which  time  no  more  than 
half  a  dozen  tides  were  lost.  At  this  station  the  observations  are  made  on  a  common  gauge, 
established  against  the  wall  of  the  dry  dock  at  the  Charlestown  Navy  Yard,  by  the  observer 
noting  the  time  and  height  of  high  and  low  water.  At  all  the  other  permanent  stations  self- 
registering  tide-gauges  are  used.  At  New  York,  however,  a  box-gauge  is  used  during  the 
winter,  on  account  of  the  frequent  interruptions  to  which  the  self-registering  tide-gauge  was 
exposed  by  freezing.  The  gauges  at  Old  Point  Comfort,  and  Port  Point,  San  Francisco,  ha?e 
been  re-established  on  more  solid  foundations  during  the  year. 

The  temporary  stations  have  not  been  very  numerous.  A  self-registering  tide-gauge  was 
established,  with  permission  of  the  Secretary  of  the  Navy,  at  the  Washington  Navy  Yard.  It 
is  attended  to  by  the  officers  in  charge  of  the  ordnance  department  of  the  yard.  The  four 
stations  established  by  Mr.  Wtirdemann  along  the  Florida  reef,  and  mentioned  in  last  yearns 
report,  were  kept  up  for  a  little  more  than  a  year  with  complete  success.  The  three  gauges 
used  at  Cape  Florida,  Indian  key  and  Key  West  were  then  transferred  by  your  direction  to 
Charlotte  harbor,  Egmont  key  and  Cedar  Keys,  and  the  station  at  Tortugas  continued  as  a 
connecting  link  between  the  two  series. 

Interesting  self-registering  observations  were  made  under  the  direction  of  Lieut.  B.  M. 
Cuyler,  U.  S.  N.,  at  several  points  in  San  Francisco  bay,  in  order  to  obtain  fuller  data  for  the 
study  of  the  changes  which  the  tide-wave  undergoes  after  entering  the  bay,  as  had  been  indi¬ 
cated  by  less  extended  observations  previously  made  in  the  same  waters.  Observations  were 
also  made  under  the  same  direction  at  Sacramento  City,  with  the  object  of  studying  the  changes 
which  the  daily  inequality  might  undergo  in  following  a  long  and  confined  channel.  A  series  of 
observations  were  also  received  from  the  same  party  from  Semiahmoo  bay,  near  the  north¬ 
western  boundary. 

A  list  of  all  the  observations  received  during  the  year  is  appended  in  tabular  form. 
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List  of  tidal  dmrvaJtiom  received  during  the  year  ending  September  30,  1858. 


Nome  of  itatiOD. 

Name  of  observer. 

Kind  of  gouge. 

Station,  permanent 
or  temporary. 

T.  R.  RM.1y.  ............ 

Staff.... 

B.  P.  Peaaa . 

Box . 

_ 

. do _ , 

Govenior*s  Island,  N.  T . 

R.  T.  Banaett . 

8.  R*.... 

Permanent.. 

. do . 

....do.... 

•  •••  ..do . 

Box...... 

. .do . 

SuidyHookiN.J . 

A.  P.  Springer........... 

«.  >  *do. .  •  • 

Temporary . 

8.  R . 

. do . 

(Md  Pflint  Comfort,  Va  ....... 

M.  C.  King . 

...  do.... 

PermonenL. 

Washington  navy  yard,  D.  0. . 

Lieut.  A.  Pendergrast .... 

....do.... 

Temporary . 

Cbaileiton,  S.  C . 

W.  R.  Herron . 

....do.... 

Permanent.. 

ynrt  yii^  ^ 

F,  A.  B oharor . 

....do _ 

(Tap^  plAfiilA,  Fla.,.. 

0-  Key***’-  -  * .... _ ...... 

.. .  .do.... 

Temporary  . 

indlBif  h^y, Pla 

W.  A-  Bethel . 

Wait, F|a, , , . , .......... 

J.  n.  Clapp  .....  ,,, . 

. do . 

Tortngii,  Pla, . . 

H.  'Benneni  . , . 

....do.... 

. do . 

Ohirioita  flirbnr,  Fla . . 

G.  W.  Maalin . 

....do..., 

. do . 

Rgmont  kay,  FI*  •  t  -  ^  -  _ 

C.  Keyaer . 

....do.  .. 

. do . 

San  Diego,  0*1 . 

A.  Oeeaidy . 

. ...  do ... . 

Permanent. . 

Fort  Point,  Cal  _ 

H-  E.  Uhrlandt . 

....do.... 

. do . 

BiTennrood, (lal _ 

J.  8.  Mefntife  . . 

. ...  do ... . 

Temporary . 

Hare  tiland,Cal . 

. dn . 

....  ..do..... 

SacimineiitD,  Cal,  . 

I.ient,  R-  M.  Cuyler  . . , _ 

Box . 

. do . 

Aftoria,  Qragon  . , , . .  r  -  t  - 

J.  Wayne . . 

S.  R . 

Permanent.. 

Semiahmoo,  W.  T . 

Lieut.  R.  If.  Cuyler  . 

Box ..... 

Temporary . 

m. 


XI. 


ITime  of  occupation. 


From— 


Oct.  1,1857 
July  1,1857 
July  7,1857 
Oct.  1,1857 
Ap’l  16,1858 

Oct.  1,1857 


. do . 

Sept.  1,1857 

Oct,  1,1857 
Ap’l  S7, 1858 
OcL  1,1857 

. do . 

Aug.  6,1857 
Aug.  95, 1857 
Sept.  1,1857 

. do . 

July  3,1858 
July  99,1858 
Aug.  1,1857 

. do . 

Mar.  3,1858 
Oct.  91,1857 
Nov.  11, 1857 
Aug.  1,1857 
July  90, 1857 


Sept.  30, 1858 
Aug.  19,1857 

. do...... 

Dec.  98, 1857 
Sept.  30, 1858 


.do. 


Jan.  10,1858 
Dec.  99, 1857 

Sept.  30, 1858 

. do . 

. do . 

. do . 

June  10, 1858 
June  15,1858 
June  1,1858 
Aug.  1,1858 
Aug.  3,1858 
Aug.  23, 1858 
July  31, 1858 

. do . 

June  4,1858 
Feb.  96,1858 
Nov.  29,1857 
July  31,1858 
Sept.  17, 1857 


Remarks. 


Observations  made  at 
Brookl3rn  during  the 
cold  weather. 

Only  day  observations  in 
summer. 

Record  for  October  lost 
by  freshet. 


*  Self-registering  tide-gauge. 


Ofpicb-wobk. — ^The  party  in  the  office  has  been  rather  smaller  than  in  previous  years  so 
that  at  times  the  reductions  have  kept  considerably  behind  the  observations.  They  are,  how¬ 
ever,  nearly  up  with  them  now,  but  as  they  have  been  made  by  many  diiBFerent  persons,  mostly 
beginners,  they  want  a  systematic  revision  before  they  can  be  safely  used.  I  have  taken  steps 
to  have  that  work  done  as  early  as  possible,  and  have,  in  fact,  already  made  a  beginning. 

The  ordinary  reductions  were  made  by  G.  C.  Blanchard,  R.  E.  Evans  and  S.  D.  Pendleton. 
The  readings  from  the  sheets  of  the  self-registering  tide-gauges  were  made  by  R,  E.  Evans  for 
part  of  the  year,  but  principally  by  S.  Walker;  those  for  the  Western  Coast,  as  usual,  by  Sergeant 
H.  E.  Uhrlandt,  at  San  Francisco. 

The  discussion  of  observations,  with  the  view  of  obtaining  tables  for  predictions,  has  been 
continued  by  Messrs.  Meech  and  Avery.  The  latter  has  computed  coefficients  from  the  Boston 
observations,  which  appear  promising.  He  is  now  engaged  in  investigating  their  range  of 
variation  from  year  to  year.  He  was  for  a  time  assisted  by  Mr.  D.  Trueheart. 

Decompositions  by  the  graphical  method  of  the  curves  of  observation  at  the  four  stations 
along  the  Florida  reef  into  the  diurnal  and  semi-diurnal  waves  were  begun  by  Mr.  S.  Walker, 
and  continued  by  Mr.  J.  Downes.  It  is  a  work  requiring  much  patience,  but  which  will  cer- 
^niuly  repay  in  the  end. 

27  ® 
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The  diBctission  of  the  meteorological  observationB  of  the  WeBtem  Coast  has  been  contunied 
by  M.  Thomas.  Curves  have  been  drawn  representing  the  hourly  variations  of  the  barometer, 
thermometer,  and  psychrometer.  The  state  of  the  barometer,  under  the  influence  of  the 
different  winds,  has  also  been  studied  and  illustrated  by  diagrams.  ^ 

Very  respectfully,  your  obedient  servant, 

L.  F.  POURTALES, 

Assist.  U.  8.  Coast  Survey  in  charge  of  Tidoi  Division. 

Prof.  A.  D.  Bachb,  LL.D. 

Superintendent  U.  8.  Coast  Survey. 


APPENDIX  No.  30. 


The  co-tidal  lines  of  an  enchaed  aeaj  derived  from  the  equilibrium  theory.  By  Professor  Benjamin 

Peirce. 


The  theory  of  the  oceanic  tides  is  practically  an  unsolved  problem,  and  will  require  much 
laborious  groping  before  it  can  be  elucidated.  The  following  investigation  probably  belongs 
to  that  negative  class,  which  may  assist  in  arriving  at  the  positive  result,  but  is  destined  to  be 
forgotten  when  that  result  is  reached. 

There  is  no  closed  sea  of  sufficient  magnitude  to  have  any  interest  in  regard  to  its  tides. 
But  the  North  Atlantic  ocean  is  a  sufficient  approximation  to  such  a  sea  to  deserve  a  special 
inquiry  as  to  the  nature  of  the  tides  with  which  it  would  be  affected  if  it  were  strictly  closed, 
while  the  rest  of  the  ocean  may  be  regarded  as  another  closed  sea,  of  which  the  South  Atlantic 
and  the  Indian  ocean  are  two  mighty  bays,  but  which  is  so  vast  as  greatly  to  modify  the  tidal 
laws  derived  from  the  equilibrium  theory.  I  propose  then,  in  the  following  inquiry,  to  consider 

l.  The  general  theory  of  the  co-tidal  lines  in  an  enclosed  sea,  derived  from  the  equilibrium 
theory. 

n.  The  modification  of  this  theory  by  the  incompleteness  of  the  enclosure. 

m.  The  application  to  the  North  Atlantic. 

lY.  The  application  to  the  Pacific. 

I.  T%e  general  theory  (f  the  co-tidal  lines  in  an  enclosed  sea^  derived  from  the  equilibrium  theory. 

The  investigation  of  the  co-tidal  lines  on  the  equilibrium  theory  is  not  materially  affected  by 
the  absolute  mass  of  the  moon,  and  in  a  first  approximation  the  action  of  the  elevated  water 
may  be  neglected,  especially  when  it  is  considered  that  the  computations  of  this  theory  are 
made  for  the  purpose  of  suggesting  the  true  laws  of  the  phenomena. 

On  the  usual  principles  of  the  equilibrium  theory,  the  surfaoe  ef  the  water  becomes  levd  at  a 
certain  constant  interval  after  the  instant  to  which  it  properly  bdongs.  This  interval  of  delay  may 
be  assumed  to  be  not  far  from  six  hours.  If,  then, 

7  denotes  the  angular  geocentric  distance  of  a  point  P  of  the  ocean  from  that  position  of  the 
moon  which  corresponds  to  the  surface  of  level,  the  elevation  of  the  water  at  P  may  be  expressed 
by  the  formula — 

y  =  A  cos.*  37  +  B- 

The  quantity  A  of  this  formula  is  a  constant  which  is  proportional  to  the  mass  of  the  mooii) 
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while  B  is  a  ooBataat  vhich  k  to  be  determined  at  each  instant  by  the  candition  that  the  aggre¬ 
gate  elevation  of  the  vroter  o£  an  enclosed  sea  vanishes,  or  is  nothing.  If 

iff  is  an  element  of  the  surface  of  the  sea  the  equation  for  the  determination  of  B  is 
^  B  =  —  A/,  cos.» 

If,  moreover, 

X  =  the  longitude  of  P, 
d  =  its  latitude, 

t  =  the  sidereal  time  for  the  zero  of  longitude,  which  corresponds  to  the  posi¬ 
tion  of  level  surface, 
a  =  the  moon’s  right  ascension, 

=  the  moon’s  declination, 
the  values  of  rj  and  da  are  given  by  the  equations 

cos.  —  sin.  0  sin.  +  cos.  0  cos.  cos 
d(rz=  cos.  0  do  di. 


cos.*  5  =  sin.*  0  sin,*  ^9  -f  ^  cos.*  0  cos.*  ^  -f  2  sin.  0  cos.  0  sin.  cos.  ^  cos.  (a  -f  f  _  ;) 

■f  ^  cos.*  0  cos.*  /9  cos.  2  (o  -|-  <  —  X); 

So  that,  if 

L  =  sin.*  0  sin.®  +  i  cos.*  0  cos.* 

M  =  2  sin.  0  cos.  0  sin.  ^  cos. 

N  =  i  cos.*  0  cos.*  /9 ; 

M.  cos.  (JL  —J„  (M  COB.  A), 
sin.  fi  (M  sin.  A), 
cos.  2  V  —J*^  (N  cos.  2  A), 

No  sin.  2  V  (N  sin.  2  X); 

the  expression  for  the  height  of  the  tide  assumes  the  form — 

^  =  L  —  1^0  +  M  cos.  (a  -f-  f  —  X)  —  Mo  cos.  (a  ^  f  —  ju) 

-f-  N  cos.  2  (a  +  ^  —  X)  —  No  cos.  2  («  +  #  —  p) 

=  L  —  +  P  cos.  (a  +  ^  —  ^)  +  Q  cos.  2  (a  +  t  —  jlj), 

in  which 

M  cos.  X  —  Mo  cos.  /I  =2  P  cos.  X^ , 

M  sin.  X  —  Mo  sin.  /£  =  P  sin. 

N  cos.  2  >l  —  No  cos.  2  V  =  Q  cos.  2  X^f 

N  sin.  2  X  —  No  sin.  2  v  =  Q  sin.  2  . 

The  instant  of  high  water  is  consequently  given  by  the  equation 
sin.  e  =  tan.  fi  , 
cot.  ij  =  cos.  a . 

The  least  value  of  the  maior  axis  corresponds  to 

t  =  y+3^ 

when 
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The  valnes  of  N,  and  v  are  determined  in  special  cases  by  the  algebraic  decomposition  of  the 
given  ocean  into  spherical  right  triangles,  of  which  it  is  the  algebraic  snm;  and  in  each  of 
which  the  legs  are  the  equator  and  a  meridian.  If,  for  either  of  these  triangles, 

X  =  the  longitude  of  the  meridional  leg,  ^ 

d'  =  its  length, 

X"  =  the  length  of  the  equatorial  leg, 

1  =  the  angle  of  the  triangle,  which  is  opposite  the  meridian, 

the  corresponding  portions  of  N,  cos.  2  v  and  N,  sin.  2  v  are  derived  from  the  formulas 

2  No  cos.  2{v  —  X'  +  X")  =/,  [cos.*  0  cos.  2  (1  —  +  I'O] 

=  hfe  [cos.*  0  sin.  2  (^  —  I'  +  X")] 

=  -J-  sin.  2  t  [1  —  cos.*  0'  cos.*  (>l  —  X'  ^^0]» 

P  sin.  (a  t  —  X^  -j-  2  Q  sin.  2  (a  i  —  Ij)  o 
and  this  is  also  the  equation  of  co-tidal  lines  for  any  instant  t. 

The  first  approximation  to  the  actual  mean  co-tidal  lines  is  determined  for  the  case  in  which 
the  moon  is  in  the  equator;  in  which  case 
a  =  ^=o, 

M  =  Mo  =  P  =  0  ; 

so  that  the  equation  of  the  co-tidal  line  is  reduced  to 
Q  sin.  2  —  ^j)  =  0  ; 

or 

N  sin.  2  —  A)  zz:  No  sin.  2  —  v). 

This  equation  is  satisfied,  without  regard  to  the  value  of  f,  by  the  point  which  corresponds 
to  the  equations 

Azz:  V, 

N  z=:  No  zi:  ^  cos.»  ^o » 

so  that  there  is  no  tide  for  this  point,  and  every  co-tidal  line  passes  through  it.  Its  latitude  is  and 
its  longitude  is  v. 

The  equation  is  also  satisfied  by  the  values 
t—  X  —  V  zn  0, 

so  that  the  meridian  which  passes  through  the  point  of  no-tide  is  one  cf  the  co-tidal  lines. 

The  equation  is  also  satisfied  by  the  values 

Nz=No 

so  that  the  intersection  of  the  co-tidal  curve  tvith  the  circle  of  latitude,  which  passes  through  the  point 
of  no-tide,  increases  in  longitude  at  dovhle  tl\e  rate  of  the  increase  of  the  hour  angle. 

If  the  equation  of  the  co-tidal  curve  is  written  in  the  form 

Cos.^  {X  —  ^  —  sio.  ^  (X  —  t-j-  f  tt)  ==  cos.  *  ^0  2  (t  —  v)  sec.  ^  ff,  ' 

in  which  tt  is  the  ratio  of  the  circumference  to  the  diameter,  this  curve  is  olrviously  a  spherical 
dlipse,  of  which  the  centre  lies  upon  the  equator  in  the  longitude  t  —  3**,  or  it  may  he  regarded  as  a 
spherical  equilateral  hyperhola  of  which  the  earth!  s  pete  is  the  centre,  so  that  the  cydic  arcs  are  the 
perpendicular  meridians  of  which  the  longitudes  are  t  amd  t  —  6**. 
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The  major  axis  (a),  the  minor  axis  (j9),  the  angle  of  eccentricity  (7),  and  the  latitude  (e),  of 
the  focus  of  the  ellipse  are  determined  of  the  equations. 

Cos.  2  cos.*  a=  2  N^sin.  2  —  p)z=:  cos.*  sin.  2  (t  —  v), 

2fiin.*^z=8in.*  a, 

2  No  sin.  2  (y — A'  +  A")  =/  [cos. »  0  sin.  2  (A  —  A'  +  A")]. 

— Jd  ®  ^  ^  H"  ^^0]' 

=  ^  cot.  *  i  sin. »  0'. 

The  algebraic  sum  of  all  the  portions  of  No  cos.  2  v  and  Nq  sin.  2 gives  their  complete  values, 
from  which  No  and  v  are  readily  computed.  The  general  value  of  p  for  any  declination  of  the 
moon  is  the  same  with  its  special  value,  whereas  the  general  value  of  No  is  obtained  from  the 
special  value  by  multiplying  by  cos.  ®  /9.  But  this  portion  of  the  subject  is  reserved  to  a  special 
investigation  of  the  influence  of  the  moon^s  declination. 

n.  The  rnodijication  of  the  theory  of  the  preceding  section  hy  the  incompletefness  of  the  iTidosure. 

The  incompleteness  of  the  inclosure  affects  the  tides  in  two  ways:  first,  by  the  admission  of 
water,  which  causes  a  general  and  simultaneous  fluctuation  of  the  whole  surface  of  the  imper¬ 
fectly  closed  ocean,  or  secondly,  by  special  fluctuations,  which  vary  with  the  various  positions 
in  the  ocean. 

First.  The  general  fluctuation  will  only  cause  a  modification  of  the  value  of  B,  and  wiU  leave 
it  uncertain,  as  well  as  the  position  of  no-tide. 

Secondly,  The  special  fluctuations  will  cause  local  deviations  from  the  general  law  of  the  tide, 
which  will  probably  be  magnified  in  proportion  to  the  distance  of  the  place  from  the  open 
channel. 

The  analysis  of  the  actual  phenomena  so  as  to  separate  these  two  classes  of  effect  cannot  be 
difficult,  if  this  form  of  the  equilibrium  theory  should  prove  to  have  any  claims  to  be  regarded 
as  an  approximation  to  the  true  theory,  and  must  lead  to  much  interesting  and  valuable  discus¬ 
sion. 


APPENDIX  No.  31. 

On  the  dynamics  cf  ocem  cwrrerUs.  By  Lieut.  E.  B.  Hunt^  Corps  of  Engineers^  U.  8.  A. 

It  can  scarcely  be  denied  that  the  state  of  our  knowledge  of  ocean  currents  is  anything  but 
satisfactory.  Not  only  are  we  to  a  very  great  extent  ignorant  of  the  precise  state  of  the  facts 
but  we  are  also  deficient  in  the  theoretical  exposition  of  those  already  known.  We  can  easily 
explain  our  lack  of  precise  knowledge  of  facts  by  reference  to  the  circumstances.  The  vast 
oceanic  areas  can  only  be  observed  by  persons  engaged  in  navigation  who  are  mostly  unfurnished 
with  proper  means  for  correct  determinations,  and  who  lack  that  special  training  which  is  a 
prime  essential  for  good  observations.  The  facts  to  be  observed  are  also  of  such  a  complex 
end  elusive  character,  are  so  subject  to  fluctuation  in  a  given  locality,  and  are  involved  in 
movements  of  air  and  water  of  such  vast  compass,  that  we  cannot  hope  for  precision  of  know¬ 
ledge  by  the  use  of  means  now  in  operation.  The  single  fact  that  most  observations  are  made 
on  the  water  surface  while  the  ocean  depths  are  of  vital  efficacy  in  shaping  all  marine  pheno- 
nicua,  gives  a  signal  character  of  incompleteness  to  those  observations  which  have  been  mainly 
instrumental  in  fixing  the  received  notions  on  the  system  of  oceanic  circulation.  It  is  a  fit 
subject  of  regret,  that  the  discussion  of  ocean  movements  Aias  been  so  rarely  attempted  by 
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those  whose  previous  training  in  mathematical  and  mechanical  science  would  have  been  an 
effectual  guaranty  and  preventive  s^ainst  the  wild  and  illogical  rhapsodies  of  the  too  numerous 
theorists  who  have  run  riot  over  the  broad  domain  of  the  physics  of  the  sea. 

With  a  view  to  apprehending  the  mechanical  elements  of  this  problem  of  ocean  currents,  let 
us  first  suppose  a  terrestriid  sphere  which  has  assumed  the  equilibrium  condition  resulting  from 
gravitation,  diurnal  rotation,  a  solid  nucleus  and  a  homogeneous  water  envelope  unbroken  by 
land.  This  water  stratum  would  shape  itself  so  that  its  bounding  surface  would  be  a  strict 
mathematical  level  surface.  A  level  surface  of  this  nature  may  be  defined  as  one  which  is  at 
each  point  perpendicular  to  the  resultant  of  all  the  forces  acting  on  the  individual  molecules 
situated  in  that  surface.  In  this  case  it  would  be  a  continuous  oblate  spheroid,  to  which  the 
resultant  of  gravity  and  centrifugal  force  is  everywhere  normal.  If  to  these  we  add  those 
diurnal  disturbances  of  the  normal  level  due  to  the  inequalities  of  solar  and  lunar  attraction 
during  the  earth's  rotation,  we  obtain  the  tidal  waves  which  appear  as  perturbations  of  the 
normal  level.  If  the  continental  masses  be  supposed  to  be  elevated,  we  have  a  slightly  modified 
normal  level  surface  for  the  ocean,  but  one  which  once  determined  becomes  the  proper  standard 
of  reference  for  aU  oceanic  perturbations,  to  whatever  cause  due.  This  surface  is  everywhere 
the  true  bounding  surface  and  cuts  the  resultant  of  mean  gravity  and  centrifugal  action  for  the 
earth  oa  is,  perpendicularly  at  each  point  of  the  surface,  and  is  entirely  continuous,  though 
no  more  truly  spheroidal.  This  is  the  normal  ocean  level,  and  it  is  a  useful  surface  of  reference 
for  all  vertical  ocean  movements  or  perturbations. 

If  we  now  suppose  the  homogeneous  earth  without  continents  subjected  to  the  heating  action 
of  the  sun’s  rays,  the  result  will  be  that  the  equator  will  become  a  line  of  maximum  heating, 
from  which  to  the  poles  there  will  be  a  progressive  diminution  of  heat  absorption.  This  would 
cause  an  expansion  of  the  heated  waters  which  would  thus  rise  above  the  normal  level  surfiace 
by  an  amount  equal  to  the  expansion  at  each  point.  Thus,  from  the  pole  to  the  equator  a 
spheroidal  meniscus  would  be  spread  equal  to  the  ocean  expansion  under  the  solar  heat.  It  is 
a  remarkable  feature  that  the  heating  leaves  each  vertical  ocean  column  of  its  original  weight 
and  there  is  thus  a  perfect  mechanical  equilibrium  between  these  columns  considered  as  joined 
by  their  interior  bases.  Thus  considering  the  grand  ocean  masses,  there  is  no  disturbance  of 
static  stability  from  the  heating  agency  of  the  sun,  and  hence  there  is  no  formation  of  massive 
currents  due  to  this  cause. 

If,  now,  we  regard  the  heated  ocean  in  its  hydrodynamic  aspect,  we  find  that  the  bounding 
surface  having  everywhere  a  slope  towards  the  pole  exceeding  that  of  the  normal  level  surface, 
there  remains  an  unresisted  surface  tendency  towards  the  pole  which  primarily  tends  to  produce 
a  superficial  flow  from  the  equator  polewards.  This  is  manifestly  but  a  slight  disturbance  of 
normal  level  amounting  in  the  meridian  quadrant  only  to  the  vertical  expansion  at  the  equator 
and  being  diffused  over  the  entire  quadrant.  It  is  extremely  doubtful  if  this  would  suffice  to 
overcome  the  passive  resistances  and  produce  an  actual  surface  overflow.  If,  however,  a 
current  were  once  established  by  any  other  agency,  as  the  wind,  the  equatorial  heating  would 
constantly  operate  to  maintain  this  current.  The  heated  water  would  constantly  be  lifted  as  a 
floating  mass  on  the  colder  waters,  which,  pushing  on  the  lighter  equatorial  mass  at  its  base, 
would  come  in  to  replace  any  deficiency  of  mass  due  to  the  superficial  outflow.  Taking  the 
facts  as  they  are,  we  find  in  the  trade-winds  and  the  resistance  of  the  continents  two  causes 
fully  adequate  to  break  up  the  static  equilibrium  referred  to,  and  obviously  giving  the  predifle 
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direction  to  the  outflow  which  it  actnaJly  has.  Thus,  while  the  type  of  action  induced  by  the 
solar  heating  power  considered  along  the  meridian  is  surface  outflow  and  deep  inflow,  the 
perennial  trades  determine  this  circulation  along  a  different  and  constant  route,  fixed  first  by 
ocmtinental  obstructions  and  essentially  modified  in  direction  by  the  earth’s  rotation. 

As  the  equatorial  evaporation  greatly  exceeds  the  corresponding  rain  fall,  this  operates  to 
counteract,  in  part,  the  regular  outflow  by  diminishing  the  quantity  of  water  to  be  discharged 
on  account  of  expansion  due  to  heating.  This  would  also  increase  the  saltness  and  specific 
gravity  of  the  equatorial  waters,  and  to  that  extent  would  bring  their  actual  surface  into  closer 
accordance  with  the  normal  level.  It  is  clear  that  this  saltness  could  not  fully  compensate  for 
the  expansion  by  heating,  or  we  should  have  the  surface  reduced  to  the  normal  level,  when  all 
would  either  be  in  stable  equilibrium  or  below  it,  when  the  currents  would  bo  reversed. 

It  thus  appears  that  the  expansion  due  to  equatorial  heats  induces  a  superficial  derangement 
tending  to  overflow  towards  the  poles,  which,  by  the  trade-winds  and  continents,  is  determined 
to  a  single  line  of  debouche.  This  gives  a  discharge  with  far  less  frictional  resistance  than  a 
direct  meridional  outflow  would  encounter,  as  this  would  involve  a  polar  set  for  the  entire 
ocean  surface. 

Accepting  the  well  determined  trade-winds  and  the  equatorial  current  as  certain  facte,  we 
shall  find  that  the  vast  surface  sheet  of  water  which  has  a  westerly  set  under  the  trades, 
having  acquired  a  very  considerable  velocity,  becomes  the  representative  of  a  vast  amount  of 
living  force.  When  by  impact  against  western  barriers  this  vast  sheet  of  water  undergoes 
inflection  to  the  north  or  south,  it  still  retains  the  greater  portion  of  its  living  force,  and  will 
continue  to  do  so  until  this  is  wholly  expended  in  overcoming  resistances.  If,  now,  we  bear 
in  mind  that  the  wide  equatorial  sheet  is  by  this  deflection  consolidated  into  a  compact  current 
of  deep  section,  cmd  also  that  the  resistance  per  mile  is  proportional  to  the  length  of  the  line 
of  frictional  resistance  in  a  cross  section,  we  shall  see  that  the  currents  tom  towards  the  poles 
with  their  forward  impulse  almost  unabated,  and  with  the  resistances  greatly  reduced.  We 
ought,  therefore,  to  expect  that  the  inertia  of  this  vast  moving  mass  would  suffice  to  carry  it 
on,  with  a  mean  velocity  slowly  abating,  to  the  polar  regions.  So  soon  as  the  progress  of  the 
current  gives  it  an  increasing  latitude,  the  effect  of  the  diminishing  parallels,  in  giving  an 
eastward  trend,  would  show  itself,  and,  combined  with  the  forward  projectile  motion  of  the 
mass  of  waters,  would  determine  the  route  of  the  current,  governed,  of  course,  by  solid  opposing 
masses  of  continents,  islands,  and  shoals. 

Beaching  the  Arctic  neighborhood,  this  current  would  fall  in  with  the  tendency  to  restore 
to  the  equatorial  region  the  waters  withdrawn  by  outflow,  and  which  thus  leave  a  deficiency  of 
static  mass  in  that  region.  Its  forward  force  not  yet  expended  would  bring  it  into  the  equato¬ 
rial  flow  only  after  a  long  Arctic  sweep.  Then,  bounded  in  by  the  eastern  ocean  borders,  it 
circles  on  to  the  equatorial  belt,  there  to  start  the  repetition  of  its  course  either  directly  or  by 
proxy,  if  entering  at  great  depths  it  serve  only  to  lift  higher  portions  above  the  normal  level. 

We  have  thus  a  continuous  circuit  in  which  the  water  whirls  under  the  primary  impulse 
derived  in  the  equatorial  region  from  an  outflow  due  to  heating  and  the  direct  propulsion  of 
the  frade-winds.  The  primary  order  of  circulation  is  in  two  currents,  the  upper  running 
polewards  and  the  under  from  the  poles  to  the  equator.  This  order  is  entirely  modified  by  the 
action  of  the  trades,  and  becomes  essentially  a  horizontal  circulation,  the  propelling  action  of 
these  perennial  winds  conspiring  with  the  outflowing  declivity  to  determine  an  immense 


Digitized  by  ^ooQle 


216 


BEPOBT  OF  THE  SUPERINTENDENT  OF 


movement  of  which  the  living  force,  imparted  in  the  equatorial  region,  suffices  to  carry  on  the 
circuit  in  full  and  enduring  activity. 

This  consideration  of  the  effect  of  inertia  in  storing  the  living  force  of  this  immense  equatorial 
current,  and  thus  enabling  it  to  sweep  through  the  cycles  of  the  seas,  has  not  been  duly  con¬ 
sidered.  These  currents,  in  such  a  place  as  Florida  straits,  move  in  a  closed  channel,  and  are 
subject  to  the  hydrodynamic  rules  for  this  case.  The  gradual  changes  of  direction  and  velocity 
there  imposed  produce  less  absolute  resistance  than  is  generally  imagined,  by  reason  of  the 
great  mass  of  waters  relative  to  the  area  of  frictional  surfaces. 

The  problem  of  ocean  currents  is  of  very  great  complexity,  not  only  on  account  of  the 
difficult  hydrodynamic  questions  involved,  but  because  the  effects  of  the  winds  on  the  ocean 
surface  can  scarcely  be  subjected  to  estimation.  The  permanent  elevation  of  the  equatorial 
waters  above  the  normal  level,  traced  from  the  pole,  might  be  approximately  determined  by 
knowing  the  mean  equatorial  ocean  temperature  at  all  depths,  and  the  same  from  point  to  point 
towards  the  pole,  accompanied  with  observations  on  the  corresponding  saltness.  Were  there 
a  considerable  deficiency  of  weight  in  the  vertical  equatorial  column  relative  to  an  Arctic  one 
connected  by  their  bases  at  the  same  deep  level,  this  would  at  once  generate  a  compensating 
wave  towards  the  equator.  As  we  may  be  sure  that  the  equatorial  mean  ocean  temperature 
exceeds  the  Arctic  mean  temperatures,  we  must  concede  same  elevation  above  the  true  normal 
level  throughout  all  the  warmer  latitudes,  but  any  attempt  to  definitely  fix  its  amount  would  be 
very  rash  in  the  present  state  of  our  knowledge. 

There  are  numerous  secondary  points  which  might  enter  this  discussion,  but  which  need  not 
now  be  considered.  I  will  notice  a  slight  oceanic  oscillation,  which  is  practically  unimportant, 
but  which  I  believe  has  not  before  been  noticed.  The  sun,  in  its  daily  round,  must  heat  the 
waters  of  the  sea  at  a  given  locality  in  such  a  manner  that  there  shall  be  a  daily  maximum  and 
minimum  sea  temperature  due  to  absorption  and  radiation  combined.  This  must  give  a 
maximum  and  minimum  of  expansion,  or  a  species  of  tidal  wave  would  follow  the  sun,  which 
might  well  be  called  the  heliothermal  tide.  It  would  clearly  be  too  minute  for  separate  obser¬ 
vation,  and,  though  curious,  cannot  be  important. 

Another  circumstance  is  worthy  of  notice  here :  A  forward  current  in  the  sea  has  a  distinct 
bounding  surface,  on  which  it  encounters  a  frictional  resistance.  The  mode  in  which  this 
resistance  is  expended  is  by  a  constant  dragging  into  the  forward  movement  parts  of  the  layer 
of  water  making  the  boundary  of  the  current.  Thus,  if  a  current  be  moving  through  a  sea 
otherwise  tranquil,  it  will,  by  this  lateral  dragging,  carry  forward  such  a  volume  of  water  in 
addition  to  its  own  proper  mass  that  a  counter  current  must  set  in  to  restore  the  level.  This 
is,  I  suppose,  the  explanation  of  some  of  the  counter  currents  which  exist  along  the  great 
oceanic  currents,  as  also  of  the  eddy  currents  of  rivers,  &c. 

These  two  imperfect  generalizations  may  do  something  towards  making  the  system  of  ocean 
currents  more  comprehensible.  So  great  a  subject  needs  treatment  far  different  from  what  it 
has  yet  received,  and,  first  of  all,  the  essential  facts  should  be  more  clearly  established. 
Unfortunately,  this  can  only  result  from  long  well  organized  and  costly  operations  for  this 
express  purpose.  We  must  be  content  to  do  our  several  small  parts  patiently,  hoping  for  more 
light  in  the  future. 
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APPENDIX  No.  32. 

On  some  anomaOee  in  (he  Florida  Onl/  Btream^  and  on  their  further  investigodion.  By  Lieut.  E. 

B.  Hunt^  Corps  of  Engineers^  U.  8.  A. 

There  is  perhaps  no  portion  of  the  ocean  waters  which  has  been  so  imperfectly  studied,  in 
proportion  to  its  importance,  as  that  from  the  west  end  of  Cuba  through  the  Gulf  of  Florida. 
The  whole  commerce  of  the  Gulf  of  Mexico  is  directly  concerned  in  whatever  investigations 
shall  more  accurately  define  the  currents,  and  other  physical  peculiarities,  of  that  portion  of 
the  Gulf  Stream  area  from  the  line  joining  Cape  Antonio  with  Cape  Catoche,  and  the  latter 
with  the  Tortugas;  thence  to  the  eastward,  through  that  grand  channel  bounded  on  the  north 
and  west  by  the  Florida  reef  and  mainland,  and  on  the  south  and  east  by  Cuba  and  the  Bahama 
banks.  As  being  the  natural  outlet  for  the  products  of  the  entire  Gulf  coast  and  of  the  valley 
of  the  Mississippi,  the  present  commerce  following  this  route,  vast  as  it  is,  must  ultimately  be 
80  far  exceeded  that  it  will  seem  almost  insignificant  in  comparison  with  that  which  another 
half  century  will  direct  through  this  channel.  The  character  of  this  navigation,  not  less  than 
its  amount,  is  such  as  to  demand  the  most  careful  study  of  the  currents  by  which  it  is  so  largely 
influenced.  All  are  so  familiar  wdth  the  immense  annual  losses  to  commerce  by  wrecks  or 
disasters  on  the  Florida  reefs  and  Bahama  banks,  that  a  simple  reference  to  the  fact  will 
abundantly  indicate  the  importance  of  carefully  gathering  whatever  knowledge  can  give  greater 
safety  to  this  navigation.  The  high  extra  premiums  for  marine  insurance  by  the  Florida 
channel  route  afford  another  striking  testimony  to  the  risks  of  this  navigation;  but  I  think  it 
right  to  remark  here,  that  from  the  best  information  I  could  procure  at  Key  West  the  Florida 
channel  insurance  rates  are  very  much  too  high,  and  are  annually  giving  exorbitant  profits  to 
the  insurance  companies.  This  makes  it  the  interest  of  these  companies  to  exaggerate  the 
dangers  of  this  passage,  and  it  is  believed  that  they  are  on  this  account  less  averse  to  wrecks 
and  less  strict  in  distinguishing  collusive  or  fraudulent  wrecks  than  they  should  be.  A  reduc¬ 
tion  of  rates  must  soon  be  made,  if  we  may  judge  from  the  fact  that  owners  are  to  a  considerable 
extent  becoming  their  own  insurers  in  preference  to  paying  the  established  rates.  The  new 
light-houses  and  Coast-Survey  beacons  have  added  much  to  the  security  of  this  route,  and  the 
business  of  wrecking  at  Key  West  is  on  the  whole  diminishing,  although  commerce  is,  of  course, 
increasing.  Making  all  due  abatement  for  exaggerations  of  the  terrors  of  the  Florida  straits, 
and  for  the  increased  aids  to  navigation,  there  still  remains  a  very  serious  annual  marine  loss, 
due  almost  entirely  to  the  imperfect  acquaintance  of  navigators  with  the  peculiarities  of  the 
route,  and  especially  with  the  currents.  Misled  by  false  or  imperfect  views  about  the  Gulf 
Stream  and  other  currents  prevailing  here,  sea  captains  are  frequently  so  unfortunate  as  to  run 
directly  on  the  reefs,  while  they  suppose  they  are  well  out  in  the  channel  way.  I  cannot  but 
think  that  a  system  of  reef  pilotage,  properly  organized  and  well  conducted,  would  lead  to  a 
great  reduction  in  the  number  of  casualties.  By  taking  and  leaving  well-trained  pilots  at  the 
entrance  to  and  exit  from  the  region  of  danger,  the  numerous  casualties  due  to  the  imperfect 
knowledge  of  sea  captains  would  be  in  great  part  obviated.  Skilful  pilots  constantly  engaged 
in  taking  vessels  through  the  channel  would  grow  more  and  more  certain  of  all  the  essentials 
for  secure  passages,  until  it  would  become  a  gross  offence  to  lose  a  vessel  except  from  causes 
tnily  extraordinary.  It  is  obvious  that  such  pilots  should  be  so  situated  that  no  possible 
advantage  could  accrue  to  them  in  case  of  wreck,  while  a  premium  should  be  awarded  for  each 
safe  pilotage.  Were  such  a  system  in  full  operation,  it  would  be  a  proper  rule  that  a  vessel 
28  • 
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failing  to  take  a  reef  pilot  should  forfeit  its  insurance,  except  when  no  pilot  could  be  procured. 
A  great  diflSculty  in  accomplishing  this  plan,  except  by  the  combined  action  of  the  insurance 
companies,  is  found  in  the  fact  that  three  national  jurisdictions  enter  the  field  of  pilotage. 

A  first  essential  for  giving  greater  security  to  the  Florida  channel  navigation  is  a  more 
correct  determination  of  the  currents  by  which  vessels  are  affected  during  the  transit.  Having 
spent  the  last  winter  at  Key  West,  I  was  led  to  inquire  about  these  currents  with  some  par¬ 
ticularity,  and  as  a  result  was  brought  to  the  opinion  that  the  prevalent  views  are  very 
seriously  at  fault.  There  are  many  facts  quite  incompatible  with  the  common  notions  of  a  vast 
current  constantly  sweeping  around  the  Gulf  of  Mexico,  and  thence  fiowing  in  full  volume 
through  the  Gulf  of  Florida.  I  will  here  cite  some  notes  of  testimony  given  me  by  various 
persons  specially  acquainted  with  the  matters  in  question;  they  were  questioned  more  par¬ 
ticularly  with  reference  to  facts  and  opinions  touching  a  southwesterly  current  prevailing  more 
or  less  between  the  easterly  Gulf  Stream  and  the  Florida  reef.  Such  a  counter  or  eddy  current 
is  definitely  indicated  on  Jeffrey’ s  map  of  1794  by  a  dotted  line,  above  which  is  written  :  ‘  ‘  North 
of  this  line  is  a  current  setting  south  westward,  unless  when  the  wind  is  at  north  or  east,  which 
winds  admit  of  no  southwest,”  and  “south  of  this  line  the  current  of  the  Florida  Stream  sets 
always  northwardly.” 

Captain  Geiger,  who  for  over  thirty  years  has  been  observing  the  waters  of  this  vicinity, 
most  of  that  time  having  acted  as  a  pilot  off  Key  West  harbor,  and  who  is  perhaps  better 
acquainted  than  any  other  person  with  the  currents  there  prevailing,  gives  the  following  state¬ 
ment  of  facts:  A  strong  north  or  northeast  wind  keeps  the  Gulf  Stream  back,  and  makes  a 
westerly  current  near  the  shore.  During  June,  July,  and  August,  the  westerly  current  pre¬ 
vails  more  than  the  easterly  current,  from  five  to  fifteen  miles  from  the  reef.  During  December, 
1857,  the  Gulf  Stream  ran  very  close  in  shore  and  across  the  reef.  The  direction  of  the  current 
depends  mostly  on  the  wind.  The  westerly  current  prevails  for  from  one-third  to  two-fifths  the 
entire  time,  from  year  to  year,  for  from  two  to  fifteen  miles  outside  the  reef  off  Key  West;  he 
has  known  it  twenty -five  to  thirty  miles  off  Sand  key.  When  the  Gulf  Stream  is  strongest  on 
the  Cuba  shore  the  westerly  current  is  strongest  on  the  north  side,  and  when  it  is  weakest 
along  the  Cuban  shore  the  Gulf  Stream  sets  close  along  the  reef.  He  has  found  the  westerly 
current  as  far  up  as  Carysfort,  but  not  frequently,  and  not  broad  or  strong.  This  current 
broadens  from  Carysfort  to  the  westward,  and  continues  about  constant  along  its  course.  The 
tides  on  the  two  sides  of  the  reef  are  about  six  hours  apart  on  an  average,  but  set  on  the  whole 
as  much  one  way  as  the  other  over  the  reef.  Sometimes  there  is  a  narrow  easterly  current  for 
a  mile  from  the  reef,  then  a  westerly  current,  and  then  the  Gulf  Stream.  Both  the  United 
States  steamers  Susquehanna  and  Wabash  were  set  westwardly  by  the  current  about  eight  or 
ten  miles  during  the  past  season.  A  considerable  number  of  the  Gulf  traders  kfiow  of  the 
westerly  current,  and  make  more  or  less  use  of  it  in  navigating  westwardly.  When  running 
with  the  wind  the  water  is  smooth,  and  rough  when  against  it.  After  northers  the  westerly 
current  is  to  be  expected.  Sometimes  in  crossing  to  Havana  no  Gulf  Stream  indications  are 
found,  and  sometimes  a  westerly  current  is  found  along  the  north  shore  of  Cuba.  Notwith¬ 
standing  Captain  Geiger’s  long  observation  of  these  currents,  he  says  that  he  is  quite  unable 
to  reduce  them  to  rule,  or  in  any  way  to  know  beforehand  how  the  current  will  be  found  to  set. 
He  asserts  that  the  Gulf  Stream  sets  from  the  vicinity  of  Cape  St.  Antonio,  northeasterly, 
through  the  Florida  channel,  and  that  the  main  stream  does  not  make  the  circuit  of  the  Gulf 
of  Mexico,  as  generally  supposed. 
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Captain  Richardson,  pilot  of  the  Coast  Survey  steamer  Corwin,  says  in  substance  as  follows: 
The  westerly  current  appears  irregularly,  chiefly  in  the  winter,  but  sometimes  during  the 
prevalence  of  the  regular  trades.  It  extends  from  ten  to  fifteen  miles  off  from  Sand  key,  some¬ 
times  running  as  much  as  two  miles  per  hour.  It  never  prevails  over  the  reef  proper.  It  sets 
for  two  months  or  so  some  winters.  It  spreads  further  from  the  reef  as  it  goes  west;  has  known 
it  as  far  north  as  Carysfort,  just  outside  the  reef,  and  at  Cape  Florida,  even  where  the  reef  is 
narrow  and  deep,  this  current  sometimes  sets  across  it  some  two  miles  from  the  shore,  but  is 
not  very  frequently  found  there.  As  it  runs  west  it  seems  to  increase  in  breadth.  Off  Indian 
key  he  has  known  it  extend  seven  miles  from  the  edge  of  the  reef,  and  at  Bahia  Honda  it  is 
sometimes  ten  miles,  and  at  Sand  key,  from  ten  to  fifteen  miles.  In  the  winter  of  1856-  57 
there  was  very  little  of  this  current.  In  crossing  from  Key  West  to  Havana,  the  Gulf  Stream 
runs  much  stronger  on  the  Cuban  side.  To  some  extent  navigators  know  this  westerly  current 
and  use  it  with  great  advantage  when  bound  west.  In  one  case,  in  1852,  he  knew  of  two  vessels 
bound  east  pass  Tortugas,  which  separated  about  a  hundred  miles  in  twenty-four  hours  by  one 
captain^ s  knowing  this  current  and  the  channels,  while  the  other  kept  in  the  westerly  current. 
The  tide  between  the  Quicksands  and  Tortugas  sets  flood  N.NB.,  and  ebb  S.SW.,  differing 
from  the  charts. 

Captain  Wilson,  who  has  for  several  years  been  running  on  the  vessel  serving  Port  Jefferson 
on  Tortugas,  as  a  mail  boat,  to  and  from  Key  West,  says  that  for  some  three  months  prior  to 
February  11, 1857,  there  was  a  strong  and  decided  westerly  current  on  the  north  margin  of  the 
Gulf  along  the  reef  between  Key  West  and  Tortugas.  It  had  then  for  some  two  months  been 
constantly  to  the  west.  Running  out  from  Tortugas  on  an  E.SE.  or  SE.  course,  and  tacking  to 
the  N.  or  E.  of  N.  when  the  point  was  reached,  which  in  an  ordinary  Gulf  Stream  would  bring 
him  out  somewhere  from  Sand  Key  light  to  six  or  seven  miles  west  of  it,  which  tack,  if  there 
were  no  currents,  would  bring  him  out  abreast  the  Marquesas;  he  has  six  times  in  the  last  three 
months  come  out  abreast  the  Quicksands,  thus  falling  short  of  where  he  would  have  been  had  the 
water  been  still,  by  some  eighteen  to  twenty  miles,  and  some  thirty  miles  west  of  Sand  key, 
where  he  would  have  fetched  during  a  full  Gulf  Stream  current.  It  usually  takes  about  twenty 
hours  to  run  both  branches  of  this  tack.  There  is  no  appearance  of  any  current  on  or  within 
the  reef  either  way,  except  the  set  of  the  tides.  When  the  westerly  current  is  running,  he 
finds  it  better  to  beat  up  within  the  reef  than  to  attempt  to  cross  over  into  the  Gulf  Stream. 
Mr.  Wilson  thinks  the  current  sometimes  extends  half  way  across  to  Cuba.  He  says  this 
westerly  current  has  prevailed  more  or  less  every  minute  for  seven  years  that  he  has  been 
numing  between  Key  West  and  Tortugas,  but  never  so  strong  as  this  winter,  nor  for  so  long  a 
time,  probably  not  over  a  month  in  any  previous  case.  He  thinks  the  westerly  current  mainly 
disappears  during  the  prevalence  of  the  regular  summer  trades. 

I  was  informed  by  General  Totten  that  Commodore  Bainbridge  told  him  that  in  a  voyage 
made  by  him  some  fifty  years  since,  when  he  supposed  himself  in  the  Gulf  Stream  west  of  Cape 
Florida,  he  found  by  known  land-marks  that  he  had  drifted  a  considerable  distance  to  the 
westward  instead  of  to  the  eastward. 

I  am  indebted  to  Mr.  Charles  Tift,  of  Key  West,  for  the  three  following  notes: 

“In  December,  1856,  (I  think,)  the  barque  Joseph  Hale,  from  Philadelphia  for  New  Orleans, 
got  ashore  ten  miles  southeast  from  Cape  Florida  light-house.  She  had  passed  round  the 
‘Isaacs^  and  made  the  Orange  keys.  Steering  for  the  Double  Headed  Shot  Keys  light,  while 
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looking  out  for  the  light,  (the  ship  apparently  going  seven  knots,)  she  struck,  and  proved  to 
be  in  the  position  above  stated.’^ 

“The  ship  Rockland,  from  New  Orleans  to  Boston,  was  oflF  the  Pan  of  Matanzas  at  4 o^ clock, 
(say  March  25,  1858)  wind  E.  SE.,  ship  going,  per  compass,  E.NE.,  intending  to  sight  Double 
Headed  Shot  Key  light.  At  12  o’clock  saw  what  was  supposed  to  be  the  light  on  Double 
Headed  Shot  Key,  and  kept  the  ship  oflf  to  pass  it  on  the  Gulf  or  western  side.  But  the  light 
proved  to  be  the  new  one  on  Sombrero  shoal,  (just  opposite,)  of  which  the  captain  had  no  notice, 
and  she  struck  a  shoal  inside  the  main  reef.  A  glance  at  the  chart  will  show  how  far  these 
captains  were  mistaken  in  their  estimate  of  both  the  force  and  direction  of  the  currents.” 

“Some  years  since  a  fishing  smack  left  Key  West  to  go  to  Cape  Florida.  The  wind  was 
eastwardly,  and  after  she  had  beaten  to  windward  for  some  forty-eight  hours,  she  stood  in  to 
make  the  land.  She  fetched  twenty  miles  to  the  westward  of  the  starting  point,  showing  in 
this  instance  a  strong  westerly  current  in  the  centre  of  the  Gulf.” 

Mr.  Tift  adds,  that  he  “knows  that  the  ‘Gulf  current^  sometimes,  though  rarely,  runs 
strong  to  the  eastward  for  a  mile  or  more  inside  of  the  reef,  (at  Key  West,)  but  that  the 
general  set  is  westward  for  a  short  distance  from  the  main  reef.  The  idea,  however,  of  a 
‘strong  westerly  current’  on  this  ‘edge’  must  be  taken  with  many  grains  of  allowance.  A 
ship -master  leaving  the  strong  Gulf  current  and  approaching  the  margin  finds  the  set  so 
reduced  in  its  rapidity  as  to  conclude  that  he  has  found  the  stream  actually  going  westward. 
As  stated  above,  this  is  only  true  to  a  very  limited  extent ;  or,  in  other  words,  the  belt  of 
westwardly  current  is  very  narrow.” 

I  am  indebted  to  Mr.  Baldwin,  collector  at  Key  West,  for  a  case  in  his  own  experience 
showing  a  westerly  drift,  and  for  some  observations  made  specially  valuable  by  his  long  and 
full  acquaintance,  not  only  with  the  matters  in  question,  but  with  the  navigators  frequenting 
Key  West. 

In  June,  a  few  years  since,  Mr.  Baldwin  made  a  passage  in  a  fast  sailing  brig  from  Mexico  to 
Havana.  After  leaving  Campeachy  Bank  they  made  Tortugas  islands,  and  took  a  departure 
about  sunset,  steering  about  SE.  by  E.  About  midnight  it  fell  calm,  and  for  five  days  they 
experienced  only  calms  and  occasional  light  airs  from  the  south.  On  the  sixth  day  there  was 
a  light  wind  from  the  east.  The  master,  an  experienced  navigator  and  well  acquainted  with 
those  waters,  steered  south,  supposing  he  had  drifted  through  the  Gulf.  On  the  morning  of 
the  seventh  day  he  made  land,  which  he  supposed  was  somewhere  near  Matanzas,  but  which 
turned  out  to  be  near  the  Colorados,  a  reef  off  the  west  end  of  Cuba. 

Again,  in  a  voyage  from  St.  Mark’s  to  Key  West,  Mr.  Baldwin  says,  that  being  set  by 
strong  southwest  currents  in  the  bay  of  Mexico,  they  fell  to  leeward  and  made  the  Tortugas 
islands.  Having  an  experienced  pilot  they  ran  through  into  the  Gulf  between  the  Tortugas 
and  the  Quicksands.  After  beating  to  windward  for  three  days,  they  stood  in  and  found 
themselves  six  miles  to  leeward  of  where  they  entered  the  Gulf.  Satisfied  that  they  had  to 
contend  with  a  strong  westerly  current,  the  master  consented  to  beat  up  inside  the  reef,  and 
they  reached  Key  West  in  thirty -six  hours. 

Mr.  Baldwin  says  he  has  conversed  with  many  intelligent  ship-masters,  with  the  Key  West 
pilots,  and  with  the  masters  of  fishing  smacks,  who  are  constantly  crossing  and  recrossing  the 
Gulf  to  and  from  Cuba,  and  says  that  they  assure  him  that  no  dependence  can  be  put  on  the 
Gulf  Stream.  Sometimes  it  runs  very  paucU  stronger  than  at  other  times  in  a  northeast 
direction ;  that  it  very  frequently  runs  in  a  southwest  direction  ;  and  that  at  other  times  there 
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is  no  current  at  all.  Very  frequently  they  experience  an  easterly  current  on  the  Cuba  coast, 
and  the  reverse  on  the  Florida  coast ;  at  other  times  a  strong  current  in  the  centre.  The 
current  cannot  be  mistaken,  as  the  change  is  perceptible  to  the  eye. 

Mr.  Baldwin  adds ;  “A  great  deal  depends  on  the  force  of  the  wind.  My  own  observation 
has  satisfied  me  that  the  wind  influences  the  set  of  the  Gulf  Stream  ;  for  instance,  after  a 
heavy  northeast  wind  the  stream  sets  to  the  northeast  at  a  very  rapid  rate,  and  vice  versa. 
Since  my  residence  at  Key  West  I  have  known  several  vessels  to  be  brought  in  from  the 
norihwest,  having  got  into  the  bay  of  Mexico  when  supposing  themselves  east  of  Cape 
Florida.’’  He  was  assured  by  the  master  of  a  vessel  from  Honduras,  and  another  from 
Central  America,  both  stranded,  that  they  had  come  round  Cape  Antonio,  and,  after  beating 
as  they  supposed  in  the  Gulf,  aided  by  the  Gulf  Stream,  for  a  number  of  days,  discovered 
land,  and  judging  it  to  be  the  Bahamas,  shaped  their  course  through  the  Gulf,  and  were 
stranded  near  the  Cedar  Keys. 

These  scrape  of  testimony  might  be  much  extended  if  necessary,  but  I  suppose  they  fully 
BuflSoe  to  show  that  we  are  still  very  far  from  possessing  the  knowledge  the  case  demands. 
They  clearly  prove  that  there  is  enough  westerly  current  in  the  Gulf  of  Florida  to  be  of  vast 
importance  to  navigation  if  its  movements  can  be  deflned,  and  to  constitute  a  great  danger  if 
it  is  not  known.  Its  variations  are  also  well  established,  and  should  be  known  to  navigators. 
I  am  also  quite  well  persuaded,  not  only  from  actual  testimony  but  from  the  fact  that  a  coral 
bank  extends  above  Cape  Catoche,  that  at  least  a  large  part  of  the  Gulf  Stream  turns  to  the 
northeast  around  the  west  end  of  Cuba,  instead  of  making  the  circuit  of  the  Gulf  of  Mexico. 
The  effect  of  the  earth’s  rotation  and  of  its  own  inertia  on  the  current  coming  north  from  the 
Caribhean  sea,  would  be  to  give  it  an  eastward  bend.  It  is  also  quite  incompatible  with  the 
widening  of  the  westerly  current  towards  Tortugas  to  suppose  that  the  main  Gulf  Stremn 
comes  sweeping  in  from  the  mouth  of  the  Mississippi  at  this  point. 

Before  attempting  to  theorize  on  the  cause  of  this  westerly  current  it  is  certainly  very 
desirable  that  it  should  be  more  accurately  defined.  The  effect  of  dragging  by  the  Gulf 
Stream  along  its  sides  may  perhaps  be  to  produce  a  deficiency  of  water  behind,  to  be  replaced 
by  a  return  current  of  this  degree  of  force,  but  it  would  certainly  not  call  for  such  a  vast  body 
of  westerly  current  as  is  vouched  for  in  some  cases.  Some  of  the  wrecks  which  have  lately 
occurred  seem  due  to  a  strong  current  setting  through  the  Santarem  channel,  and  we  may  see 
in  this  a  suggestion  of  a  cause  for  the  westward  currents  when  these  exceed  the  magnitude  of 
a  proper  eddy.  A  Santarem  current  projected  across  the  Gulf  may  be  thrown  down  the  reef ; 
though  I  should  not  much  expect  such  a  result. 

It  will  be  well  here  to  call  attention  to  the  refutation  of  the  theory  that  the  Gulf  Stream 
owes  its  progress  to  a  declivity  resulting  from  heaping  up  waters  in  the  Gulf  of  Mexico  which 
this  parallel  counter-current  affords.  There  is  no  evidence  of  any  such  elevation  of  the  Gulf 
of  Mexico  as  this  theory  calls  for.  On  the  contrary,  there  is  no  such  southeast  current  across 
from  the  bay  of  Mexico,  Barnes'  Sound,  Ac.,  as  such  an  elevation  would  inevitably  create. 
The  whole  notion  of  a  descending  river  in  the  sea,  with  its  source  in  the  Gulf  of  Mexico, 
seems  to  me  quite  untenable,  and  conflicting  with  facts. 

The  natural  conclusion  from  what  has  preceded  is,  that  there  is  abundant  need  of  further 
exploration  into  the  movements  of  this  whole  system  of  currents.  Their  incalculable  commer¬ 
cial  importance  makes  such  an  inquiry  anything  but  speculative,  and  should  stimulate  active 
and  well-conditioned  observations.  We  well  know  how  imperfect  the  observations  by  the 
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drift  of  ships  must  be ;  they  are  rather  indications  than  measurements.  In  view  of  the  present 
state  of  the  case,  I  would  ask  attention  to  the  promise  of  results  offered  by  unclertaking  an 
extensive  ^series  of  current  bottle  observations  on  the  line  from  Cape  St.  Antonio  to  Cape 
Catoche.  By  systematic  proceedings  several  points  might  be  well  illustrated.  Suppose  a 
vessel  to  cross  on  this  line,  say  twice  monthly  for  a  year,  throwing  over  one  or  two  hundred 
bottles  each  time  containing  slips  duly  numbered  so  as  to  indicate  each  starting  point 
accurately ;  these  points  being  regularly  distributed  on  the  line  run,  and  checked  by  the 
verification  of  the  route  sailed.  As  these  bottles  proceed  on  their  course  they  will  become 
faithful  witnesses  of  the  currents,  and  by  their  spreading  they  will  show  conclusively  what  the 
real  course  of  the  Gulf  Stream  is,  and  whether  it  is  forked — one  branch  sweeping  around  the 
Gulf  coast,  and  the  other  pushing  on  northeasterly.  With  a  view  to  their  being  readily 
picked  up  at  sea,  I  would  propose  that  flasks  of  white  glass  blown  with  broad  bases  should  be 
used.  These  could  be  seen  at  a  distance  ;  and  in  a  region  so  crowded  with  sails  as  the  Gulf  of 
Florida  very  many  would  be  picked  up  while  still  afloat,  thus  giving  a  true  measure  of  mean 
velocity.  A  small  sailing  vessel,  such  as  one  of  the  Key  West  pilot-boats,  or  the  revenue 
cutter  at  that  station,  might,  by  having  a  good  observer  put  on  board,  make  such  a  course  of 
observations  with  slight  expense  in  proportion  to  the  results.  It  is  hardly  needful  that  I 
should  here  further  state  the  bearings  of  such  a  plan,  but  I  think  all  will  concede  to  it  the 
promise  of  elucidating  some  important  questions  of  the  Gulf  currents.  It  would  surely  be 
much  better  could  deep-sea  observations  also  be  made,  and  to  some  extent  probably  they 
might  be  connected  with  a  current-bottle  campaign.  The  superficial  study  ought  certainly  not 
to  be  long  deferred ;  after  this  we  can  take  a  next  step  more  wisely. 


APPENDIX  No.  33. 

Extracts  from  the  report  of  Assistaid  A.  M.  Harrison^  rdative  to  the  topographical  features  of  the 

shores  of  Ossabaw  sound,  Georgia. 

United  States  Schooner  “Peirce,'' 

Vernon  Biver,  Oa.,  March  15,  1858. 

Sir.  #  **  ** 

Ossahaw  island. — ^The  northern  extremity  of  this  island  was  surveyed,  extending  from  the 
ocean  to  the  “inland  passage"  and  from  Ossabaw  sound,  southward  two  miles,  embracing  an 
area  of  10^  square  miles.  The  ocean  shore  is  sandy,  composed  of  a  range  of  small  hillocks, 
backed  by  an  oak  and  pine  forest.  Westward  of  this  Bradley's  river  extends  in  from  the  sound 
in  a  southerly  direction,  winding  irregularly,  and  with  its  branches  draining  a  large  area  of 
marsh,  dotted  here  and  there  with  little  lagoons  and  ponds.  This  marsh  is  bounded  on  the 
west  by  the  fast  land,  which  extends  as  far  as  Crab  creek,  and  the  intervening  space  to  the 
“inland  passage"  is  occupied  by  creeks  and  sloughs  and  many  hammocks,  rising  from  islands 

in  the  marsh.  Much  of  the  fast  land  is  under  cultivation,  cotton  being  the  principal  growth. 

***  *  *  # 

Baocoon  Icey,  a  marsh  island,  is  situated  in  the  western  centre  of  Ossabaw  sound,  and  its 
eastern  side  is  exposed  to  the  effect  of  easterly  winds,  being  directly  opposite  the  entrance  of 
the  sound.  A  considerable  creek,  with  its  branches,  waters  and  drains  the  marsh  with  the 
flow  and  ebb  of  the  tide.  There  are  several  hammocks  of  pines  and  other  trees  on  the  key. 
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An  extensive  shoal  puts  off  from  the  eastern  side,  and  upon  its  outer  edge  an  old  wreck  is 
stranded,  which  last  year  was  located  outside,  to  the  southeast  of  Great  Wassaw  island,  having 
drifted  since  that  time  3^  miles  in  a  westerly  direction. 

LiUle  Wassaw  island,  situated  between  Ossabaw  sound  on  the  south  and  east,  Odingseirs 
creek  on  the  north,  and  Adam’s  creek  (‘‘inland  passage”)  on  the  west,  is  divided  nearly  in 
half  by  Curtis  creek,  which  runs  in  from  the  northern  side  of  the  island,  is  very  crooked  and 
has  numerous  branches  in  all  directions,  separating  the  hammocks  on  the  west  from  Pine  island 
and  other  hammocks  on  the  east.  The  eastern  shore  is  sandy,  and  also  a  portion  of  the  southern. 
The  hammocks  are  principally  of  pine,  with  some  water  oaks  and  palmettos.  There  is  a  small 
negro  settlement  on  the  island,  but  little  or  no  cultivation. 

Great  Wassaw  island. — ^The  southern  end  of  this  island,  included  in  the  survey  and  the  outer 
shore,  consists  mainly  of  sand,  the  extreme  point  being  occupied  by  irregular  knolls  and  a 
range  of  hills  bordering  the  ocean,  extending  up  the  coast.  Back  of  these  is  a  forest  of  pines 
and  other  trees,  reaching  westward  to  Wassaw  creek,  which  separates  the  woods  from  the 
marsh  opposite.  There  are  a  few  scattered  hammock  islands  on  this  marsh.  *  *  * 

Bwrnsidds  idand,  located  between  the  river  of  that  name  and  Back  river,  is  in  a  measure 
cultivated.  The  same  growth  characterizes  it  as  most  of  the  hammocks.  Sugar  cane  was 
raised  here  last  year.  Like  most  of  the  plantations  in  this  region,  it  has  once  been  under  a 
better  state  of  cultivation  than  at  present,  and  there  are  the  remains  of  ditches  and  other 
evidences  of  a  system  of  drainage. 

Green  island,  on  the  north  bank  of  Vernon  river,  opposite  the  mouth  of  the  Little  Ogeechee, 
presents  the  same  features.  It  is  separated  from  Skiddaway  island  by  marsh  and  creeks. 

Shddaioay  island. — The  southern  end  of  this  island,  which  is  included  in  the  survey,  is  for 
the  most  part  under  cultivation,  and  is  bordered  by  pines,  palmetto’s,  and  other  trees.  It  is  a 
large  island,  extending  as  far  as  Wilmington  river,  and  has  many  plantations  upon  it  and  large 
tracts  of  timbered  land.  It  forms  the  western  boundary  of  the  Romerly  Marshes.  There  is  an 
inland  passage  connecting,  by  way  of  Skiddaway  Narrows,  Vernon  and  Wilmington  rivers,  on 
the  west  side  of  this  island,  available  only,  however,  at  high  tides.  *  *  *  # 

Changes  in  the  configuration  of  the  shore-line  are  constantly  occurring  on  this  coast.  The 
outer  shore  of  Ossabaw  island  has  been  washed  away  to  the  extent  of  twenty-five  feet  within 
a  period  of  twenty  years.  Large  trees  have  been  undermined  and  swept  away  as  the  sea 
encroached  upon  the  shore,  and  upon  Ossabaw  beach  live  oaks  may  now  be  seen  lying  prostrate 
with  their  branches  in  the  sea. 

A  station  of  the  triangulation  party,  “North  Ossabaw  1,”  (old,)  erected  and  determined  last 
year,  is  now  gone,  and  the  position  where  it  stood,  at  the  northern  extremity  of  Ossabaw 
beach,  is  thirty-five  metres  from  the  present  high-water  mark.  Southeasterly  winds  are  those 
which  tend  most  to  this  wearing  away.  The  eastern  shore  of  Raccoon  key  bears  evidences  of 
leaving  been  encroached  upon  by  the  sea.  A  palmetto  is  growing  below  the  high-water  mark, 
and  stumps  of  decayed  trees  are  seen  still  further  seaward.  The  same  is  the  case  on  the 
eastern  shores  of  Great  and  Little  Wassaw  islands,  and  Egg  island  has  lost  considerably. 

On  the  northern  shore  of  Ossabaw  island,  opposite  the  plantation,  some  years  ago  there  was 
a  sand  beach,  now  a  narrow  strip  of  marsh,  varying  from  twenty  to  eighty  metres,  extencte  out¬ 
ride  of  it,  separating  it  from  the  water.  This  is  made  land. 

The  rivers  also  change  somewhat,  particularly  where  there  are  sandy  bluffs  exposed  to  the 
current.  Vernon  river  has  widened  considerably  opposite  Beaulieu,  which  is  located  upon  a  bluff. 
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The  changes  in  depth  at  Ossabaw  sound  have  not  been  very  great.  There  is  a  difference  of 
only  two  feet  on  the  bar  between  that  given  by  the  English  survey  in  1786  and  that  of  Captain 
Mackay  in  1846,  having  gained  that  much  in  depth.  #  *  #  # 

Respectfully  submitted  by  your  obedient  servant, 

A.  M.  HARRISON,  Assistant. 

Professor  A.  D.  Bache, 

Superintendent  U.  S.  Coast  Survey j  Washington^  D.  C. 


APPENDIX  No.  34. 

Extracts  fr(m  the  report  of  Suh- Assistant  John  Meehan^  rdative  to  the  chareuUer  of  the  eastern  coast 

of  the  Florida  peninsula  below  St.  John^s  river. 

Washington,  D.  C.,  June  1,  1858. 

Sir:  *  *  *  The  old  military  road  from  Mayport  Mills  to  St.  Augustine  runs  through  the 

tract  surveyed  this  season.  Its  general  trend  is  nearly  parallel  to  the  coast,  and  its  state  of 
repair  tolerably  well  suited  to  the  light  traffic  of  the  locality. 

Pablo  creek  rises  in  the  interior  of  the  peninsula,  and  after  an  extremely  tortuous  course  of 
forty  or  fifty  miles  through  a  low,  piney,  uninhabited  country,  and  finally  (for  thirteen  miles) 
an  open,  marshy  district,  debouches  into  the  St.  John’s  river  about  three  miles  above  its 
entrance.  The  creek  is  navigable  for  pilot  boats  twelve  miles  above  its  mouth,  and  affords 
transit  for  the  pine  lumber  of  the  adjacent  country  by  rafting  to  Mayport  saw  mills.  *  *  * 

The  ocean  shore  line  is  slightly  curved  towards  the  interior,  and  has  a  smooth,  sandy  foreshore 
of  about  eighty  metres  at  extremely  low  water.  It  is  skirted  by  a  range  of  sand  hills  fifteen  or 
sixteen  feet  high,  having  a  width  of  from  forty  to  a  hundred  metres.  These  are  overgrown 
with  scrub  oak,  stunted  palmetto,  and  strong,  wiry  grass,  which  gives  them  a  high  degree  of 
compactness  and  permanence,  and,  unlike  the  beach  sand  hills  of  the  CaroHnas,  they  are  not 
very  liable  to  be  pierced  by  the  ocean  in  heavy  storms. 

This  portion  of  Florida  is  of  diluvial  formation,  and  generally  a  dead  level,  except  where  the 
hummock  lands  form  slight  undulations. 

Shell  deposits  occasionally  occur,  but  I  have  observed  no  indications  of  mineral. 

About  three-fourths  of  the  land  between  the  St.  John’s  river  and  Diego  plains  is  sandy  pine 
barren,  of  small  value  for  farming  purposes,  but  the  hummock  lands  having  for  ages  been 
densely  wooded  with  pine,  live  oak,  and  palmetto,  have  acquired  a  considerable  vegetable 
deposit,  and  their  soil,  composed  of  clay  mixed  with  sand,  makes  good  arable  land  when 
properly  cleared  and  cultivated.  The  mild  humidity  of  the  atmosphere,  owing  to  the  almost 
insular  position  of  the  district,  causes  the  valuable  sea  island  cotton  to  grow  luxuriantly. 

Five  or  six  miles  south  of  the  St.  John’s  river,  and  as  far  inland  as  the  St.  Augustine  road, 
the  country  ceases  to  be  thickly  wooded,  and  assumes  the  appearance  of  prairie,  covered  by 
diminutive  scrub  oak,  and  dotted  with  clumps  of  pine,  palmetto,  live  oak,  and  patches  of 
marsh,  swamps,  and  ponds.  ******** 
Respectfully,  your  obedient  servant, 

JOHN  MECHAN. 

Professor  A.  D.  Bache, 

Superintendent  United  States  Coast  Survey. 
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APPENDIX  No.  35. 

Bepwt  to  the  CimnUssioner  of  the  General  Land  Office^  shotoing  the  progress  made  during  the 
surveying  year  in  the  survey  and  marking  in  quarter  sections  (f  the  Florida  keys. 

Coast  Subvey  Office,  September  28, 1858. 

Sib:  I  have  the  honor  to  report  that  the  survey  of  the  Florida  keys  has  been  continued  by 
two  topographical  parties  working  during  the  season  between  Key  Largo  and  Vacas  keys* 

Five  plane-table  sheets,  containing  the  last  results,  are  now  on  file  in  this  office. 

The  keys  embraced  in  the  operations  of  the  present  surveying  year  are  generally  small,  and 
several  of  them  were  found  too  unstable  to  admit  of  the  insertion  of  posts  to  mark  the  sub¬ 
divisions  into  quarter  sections. 

With  this  report  I  transmit  certified  sheets  showing  the  topographical  features  of  a  part  of 
Long  i^nd,  Plantation  key,  Upper  and  Lower  Matecumbe,  and  Shell  keys,  the  Bowlegs,  Long 
key,  the  Conch  keys.  Duck  key,  the  Channel  keys.  Crawl  keys,  Grassy  key,  and  a  part  of  Fat 
Deer  key.  The  sheets  are  in  triplicate,  and  notes  are  appended  to  each  in  conformity  with 
the  regulations  of  the  General  Land  Office. 

The  annexed  extracts  from  the  reports  of  Sub -Assistant  C.  T.  lardella  and  Mr.  P.  W.  Dorr, 
by  whom  the  work  was  executed,  show  the  sizes  and  general  character  of  the  keys,  and  contain, 
algo,  statements  of  the  number  of  posts  employed  in  the  subdivisions. 

Dnring  the  season  a  triangulation  party,  working  under  the  direction  of  Lieut.  A.  H.  Seward, 
U.  S.  A.,  Assistant  in  the  Coast  Survey,  completed  a  connection  of  the  reef  triangulation  with 
the  Cape  Sable  base,  by  a  series  of  triangles  extending  northward  and  eastward  from  Lignum 
Vitae  key. 

The  topographical  work  on  the  keys  is  now  well  advanced  towards  completion. 

Very  respectfully,  yours, 

A.  D.  BA  CHE,  Superintendent. 

Hon.  Thomas  A.  Hendbicks, 

Commissioner  of  the  General  Land  Office,  Washington,  D.  C. 


^ods  from  the  report  if  Sub- Assistant  C.  T.  lardeda,  on  the  survey  of  keys  south  of  Key  Largo. 

Washington,  D.  C.,  April  28,  1858, 

SiB:  In  conformity  with  your  instructions,  I  proceeded  to  Florida  and  joined  my  party  in  the 
schooner  Agassiz,  in  the  latter  part  of  November,  for  topographical  work  on  the  keys  and 
patches  lying  between  Key  Largo  north  and  Vacas  keys. 

Having  found  on  examination  at  the  office  that  only  the  outer  shores  of  Upper  and  Lower 
Matecnmbe  had  been  traced  by  the  party  assigned  in  a  previous  season,  and  that  some  smaU 
intervening  keys  had  been  omitted,  I  started  with  the  plane-table  in  that  quarter  of  the  reef, 
and  have  completed  the  work  along  the  main  line  of  keys  from  Windly^  s  island,  inclusive, 
(known  also  as  Plantation  key,)  and  extending  southward  and  westward  to  embrace  the  greater 
part  of  Long  key.  The  intervening  patches  designated  as  Vermont  key,  Shell  key,  another 
in  that  vicinity  without  name.  Upper  and  Lower  Matecumbe,  and  three  small  keys  called 
Bowlegs,  together  with  those  first  named,  are  shown  on  two  sheets.  One  of  these  joins  with 
Mr*  Dorr*B  work  of  the  season  at  Key  Largo,  and  the  other  with  his  second  sheet  at  Long  key. 

29  • 


Digitized  by 


226 


REPOBT  OF  TKS  AITPI^IKTWPBirr  W 


The  characteristics  of  the  keys  in  this  locality  are  well  marked  by  beaches  of  white  sand 
on  the  outside,  backed  by  unbroken  mud  flats,  which  ooMtitute  the  middle  and  inner  side  of 
each.  The  surface  is  of  no  value  whatever  considered  as  land- 

I  append  general  descriptions  of  the  size  and  character  of  the  principal  keys  surveyed  by 
my  party  during  the  present  year. 

Windl'jfs  key  is  a  mile  and  a  quarter  in  length  by  a  quarter  of  a  mile  in  breadth,  and  is 
entirely  covered  with  water  at  ordinary  high  tides. 

Upper  Matec^mbe  is  a  long  narrow  key,  thickly  wooded  with  black  and  red  mangrove.  Its 
shore  on  the  seaward  side  is  sandy  and  bordered  with  trees.  The  opposite  side  is  hidden  by 
mangrove  bushes,  which  grow  far  into  the  water.  This  key  is  four  miles  long  by  a  quarter  of  a 
mile  in  breadth.  The  surface  was  not  marked  by  posts,  the  mud  on  the  northern  shore  being 
so  deep  and  in  most  places  so  soft  that  stakes  pushed  to  the  depth  of  ten  feet  would  not  find 
hard  bottom.  The  mud  resembles  white  marl. 

Lotver  Mateewmbe  is  also  about  four  miles  long,  and  quite  narrow,  like  the  key  last  described. 
In  every  other  respect  it  resembles  Upper  Matecumbe,  except  that  the  surface  is  somewhat 
more  stable.  This  key  was  marked  in  quarter  sections  by  eleven  wooden  posts,  their  sides 
bearing  the  letters  M,  MP,  and  P,  corresponding  with  the  direction  of  meridians  and  parallels. 

Long  key  is  of  peculiar  shape,  and  has  a  lagoon  running  its  whole  length.  The  outer  shore 
is  sandy,  but  the  inner  side  is  an  extensive  mud  flat.  Its  length  is  three  miles  and  breadth  a 
mile  and  a  quarter.  The  land  sections  on  Long  key  were  marked  by  nine  posts,  designated 
like  those  on  Lower  Matecumbe. 

Several  keys  lying  northward  and  westward  from  the  line  of  keys  just  surveyed  yet  remain 
to  be  represented  on  the  two  sheets. 

My  work  in  this  vicinity  was  closed  on  the  1st  of  February,  the  party  being  then  transferred 
to  Section  VII.  ♦**♦*#♦**# 


Very  respectfully,  yours,  Ac., 

A.  D.  Bache,  LL.D., 

Supt,  U.  8.  Coast  Survey^  Washington^  D.  C. 


C.  T.  lARDELLA, 
Sub-Asaistavi  Coast  Survey. 
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Extracts  from  the  report  (f  Mr.  F.  W.  Dorr^  on  the  survey  of  keys  between  Key  Largo  and,  Key 


Facas. 

Boston,  April  23,  1858. 

Sib:  In  accordance  with  your  instructions,  dated  September  30,  1857,  immediately  after  the 
close  of  operations  in  Section  II,  I  proceeded  to  Key  West,  where  I  took  charge  of  the  schooner 
Dana  on  the  22d  November.  Active  operations  were  commenced  a  few  days  later  among  the 
Vacas  keys,  joining  my  work  of  last  season  in  this  section. 

The  first  sheet  executed  takes  in  the  lower  part  of  Fat  Deer  key,  which  is  two  and  a  quarter 
miles  in  length.  This  key  is  divided  lengtiiwise  by  a  lagoon  some  three-quarters  of  a  mile 
wide.  Its  southern  half  is  a  low,  narrow  strip  of  land,  mostly  wooded.  Between  this  and 
Grassy  key,  the  next  of  any  importance,  are  some  half  a  doaen  small  islands,  generally  known 
as  the  Crawl  keys.  They  are  mostly  covered  with  mangrove,  and  are  low  and  muddy,  with 
beaches  of  sand  on  the  sides  that  look  towards  the  reef.  Grassy  key  is  two  and  three-quarter 
miles  long,  and  from  one-quarter  to  three-quarters  of  a  mile  in  breadth.  The  land  is,  in  many 
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jrfaeee,  kigh,  and  swpporto  a  growth  of  button- wood  and  palmetto,  with  less  than  the  usual  pro¬ 
portion  of  mangroTe^  Buis  of  it  are  cut  up  by  lagoons,  but  there  are  also  tracts  of  prairie,  on 
iduch  the  land  is  much  better  tiian  is  ordinarily  found  in  this  eection.  In  this  immediate 
Ticinify  lie  the  Tom's  Harbor  keys,  two  in  number.  The  largest  is  but  half  a  mile  in  length 
and  very  narrow. 

IWie  plane-table  sheet  of  this  quarter  is  marked  by  fifty-two  iron  and  wooden  section-posts, 
labelled  U.  S.  C.  S.  on  one  side,  and  M,  P,  or  MP,  respectively,  on  the  other. 

To  the  northeast  of  the  keys  last  mentioned,  and  forming  the  western  limit  of  a  second  sheet, 
are  Duck  key  and  Channel  key,  both  of  them  small  and  wooded  with  little  else  than  mangrove. 
Duck  key,  the  largest,  has  a  small  prairie  on  the  southwestern  extremity,  on  which  yet  remain 
the  mins  of  an  <dd  habitation.  Looking  from  this  in  the  direction  of  Long  hey,  an  interval  of 
more  fiian  firar  miles  will  be  seen,  interrnpted  only  by  the  three  Conch  keys,  which  lie  about 
one  ai\d  a  half  mile  northeast  of  Duck  key.  They  are  quite  small,  the  largest  being  less  than 
one-quarter  of  a  mile  in  length. 

Between  these  and  Long  key  a  channel  leads  across  the  reef  into  the  bay.  It  can  be  used  by 
vessels  drawing  not  more  than  seven  feet.  The  second  sheet  also  embraces  the  western  half 
of  Long  key,  where  I  joined  with  the  work  of  Sub -Assistant  lardella.  Its  northern  shore  is 
irregular  and  composed  of  jagged  coral  rock;  the  southern  or  outside  shore  is  a  continuous  sand 
beach.  This  key  is  wooded  throughout,  chiefly  buttonwood,  with  a  few  palmettos,  and  but  a 
small  amount  of  mangrove. 

The  Burface  of  keys  represented  on  this  sheet  is  marked  with  twenty  section- stakes,  labelled 
as  before  mentioned. 

A  third  sheets  separated  from  the  others  by  work  of  Sub-Assistant  G.  T.  lardella,  com¬ 
mences  at  the  southwestern  extremity  of  Long  island,  some  eight  or  nine  miles  to  the  eastward 
of  Indian  key.  The  outside  shore-line  had  been  run  during  the  previous  season  by  Sub -Assistant 
Wainwright.  As  no  triangulation  had  been  done  on  the  inside,  two  points  on  the  sheet  of  Sub- 
Assistant  lardella  were  chosen,  and  from  these  as  a  base  I  extended  a  plane-table  triangulation 
along  shore,  and  among  the  keys  to  the  northward.  In  this  way  the  inside  shore  of  Long 
island  was  traced  as  far  as  Tavemier^creek,  which  sepwates  it  from  Key  Largo.  Also  the  shores 
of  several  small  keys,  and  outlines  of  shoals  to  the  north  and  northwest.  Here  the  shoals  form 
a  bulkhead,  beyond  which  it  is  impossible  to  carry  more  than  three  and  a  half  feet  of  water, 
and  that  only  through  a  very  narrow,  crooked  channel,  and  at  high  tide. 


Yours,  very  respectfully. 

Prof.  A.  D.  Bachb, 

Supt.  U.  80  Coast  Survey^  Washingtony  D.  C7. 


P.  W.  DORR. 


APPENDIX  No.  36. 

from  the  rqiort  of  8vh- Assistant  F.  W.  Dorr,  descrip^ve  of  CaloosaJiatchee  river,  Pine 
Sardbet  iAatnds,  and  Sctn  Carlos  bay,  on  the  sonihrvestem  coast  of  the  Florida  peninsula. 

Boston,  Aprd  23,  1858. 

Stt:  *  •  *  *  The  Caloosahatchee  river  preserves  an  average  width  of 

aWe  a  mile  for  some  twenty  or  twenty-five  miles  back  from  its  mouth,  where  it  suddenly 
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narrows  to  a  width  of  only  fifty  yards.  It  is  quite  shallow  and  the  inoatii  k  fitted  with  oyster 
reefs,  so  that  it  can  never  be  of  much  importance  for  purposes  of  navigation. 

The  southern  part  of  Pine  island  is  much  cut  up  by  lagoons  for  some  distance  back  from  the 
shore,  but  in  the  interior  there  is  a  large  prairie,  and  north  of  it  an  extensive  pine  barren. 
The  pines  are  mostly  large,  averaging  from  sixty  to  eighty  feet  in  height.  The  shore  is  fringed 
with  mangrove.  This  belt,  however,  rarely  attains  a  breadtii  of  more  than  two  hundred 
metres. 

In  the  bay  included  between  the  mouth  of  the  Caloosahatidiee  river  and  Pine  island  there 
are  some  half  a  dozen  keys,  small,  wooded  with  mangrove,  and  of  but  little  importance.  This 
space  is  also  full  of  small  oyster  beds,  most  of  which  are  dry  at  low  water.  Many  of  them 
are  entirely  covered  pnly  at  spring  tides.  One  of  the  keys,  within  about  two-thirds  of  a  mile 
of  Punta  Rasa,  has  been  used  for  several  seasons  by  a  party  of  fishermen,  and  operations  are 
carried  on  during  the  winter  on  quite  an  extensive  scale. 

The  southeast  half  of  Sanibel  island  was  included  in  my  topographical  survey.  Its  outside 
shore  is  a  sand  beach,  and  that  character  of  surface,  extends  also  to  the  inside  as  far  as 
Middle  Point,  a  distance  of  about  three  miles  and  a  half.  Beyond  that  a  number  of  lagoons  nm 
back  some  distance  into  the  interior  of  the  island,  the  mangroves  as  usual  growing  to  ih»  edge 
of  the  water  and  forming  the  shore-line.  The  middle  of  the  island  is  not  wooded.  The  land 
lies  six  or  eight  feet  above  the  level  of  the  sea,  in  ridges  which  run  lengthwise  of  the  island, 
and  is  entirely  open,  with  the  exception  of  scattered  clumps  of  palmettos.  The  sur&ce  is 
composed  of  a  mass  of  small  shells.  I  found  no  traces  of  the  coral  rock,  although  we  frequently 
dug  deep  enough  for  water.  It  was  in  all  cases  too  brackish  to  be  agreeable  to  the  taste. 

There  are  two  or  three  peculiar  creeks  or  ditches  on  the  prairie.  The  longest  measures 
upwards  of  three  miles.  These  have  no  outlet,  and  are  not  more  than  from  forty  to  sixty  feet 
in  width.  The  water  in  them  is  but  two  or  three  feet  in  depth,  and  neither  ebbs  nor  flows. 
It  is  brackish. 


San  Carlos  bay  forms  an  excellent  harbor  for  vessels  drawing  no  more  than  nine  feet  of  water. 
This  draught  can  be  carried  as  far  up  as  Punta  Rasa. 

Tours,  very  respectfully, 

P.  W.  DOER. 


Prof.  A.  D.  Bachb, 

Sy^perintendent  U.  S.  Coast  Survey. 


APPENDIX  No.  37. 

Investigation  of  the  laws  <f  motixm  governing  the  descent  <f  the  weight  and  Jme  in  deep-sea  soundings; 
hy  Pr<f.  W.  F.  Trowbridge,  Assistant  in  the  Coast  Survey. 

Coast  Scbvbt  Opficb, 
Washington,  D.  C. ,  May  31,  1868. 

Deab  Sib:  On  receiving  directions  from  you  to  examine  the.  deep-sea  soundings  of  Lieut. 
Comg.  Joseph  Dayman,  B.  N.,  along  the  line  previously  explored  by  Lieut.  Comg.  Berryman, 
I  took  advantage  of  your  suggestions  and  made  an  investigation  of  the  laws  of  motion  of 
the  sounding  weight  and  line  used  in  deep-sea  soundings.  This  seemed  to  offer  the  best  mode 
of  arriving  at  correct  conclusions  with  regard  to  the  probable  errors  of  the  results  generally 
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obtained  by  the  methods  employed,*  by  which  means  only  the  values  of  the  results  can  be 
determined  and  oomparisons  of  different  results  made. 

Haying  had  opportunities  of  consulting  with  you  from  time  to  time,  I  have  been  enabled  to 
follow  out  your  si^gestions  more  satisfactorily  than  I  could  otherwise  have  done. 

The  substance  of  the  report  which  I  have  the  honor  to  submit  herewith  was  given  by  your 
kind  permission  at  the  late  meeting  of  the  American  Association,  and  I  have  prepared  it  in  a 
form  to  be  printed  with  the  proceedings  of  the  Association,  if  you  should  think  it  advisable. 

The  conclusions  to  which  the  investigations  lead  seem  to  be  briefly  as  follows: 

1.  The  sounding  weight  reaches  its  maximum  velocity  within  the  first  three  seconds  of  time 
after  the  weight  has  reached  the  surface ;  this  maximum  varies  with  the  form  and  specific 
gravity  of  the  weight,  being  16  feet  per  second  for  a  32-pound  shot  and  27  feet  for  a  96-pound 
weight,  such  as  was  used  by  Lieut.  Comg.  Dayman. 

2.  When  the  line  begins  to  offer  resistance  to  the  motion  the  velocity  is  rapidly  diminished, 
becoming  at  the  depth  of  2, 000  fathoms  only  two  or  three  feet  per  second,  and  at  3, 000  fathoms 
still  less. 

3.  This  diminution  of  velocity  is  due  entirely  to  the  resistance  offered  by  the  line,  the 
resistance  offered  by  the  sinker  being  at  the  depth  of  2, 000  fathoms  only  a  fraction  of  a  pound, 
while  that  of  the  line  amounts  to  nearly  the  whole  weight  of  the  sinker,  the  excess  of  the 
weight  of  the  sinker  being  sufficient  to  impart  a  very  small  velocity  to  the  line. 

4.  The  resistance  upon  the  line  varies,  first,  as  the  square  of  the  velocity;  second,  as  the 
diameter  of  the  line;  third,  as  the  length  of  line  immersed. 

6.  The  variations  of  gravity  do  not  sensibly  affect  the  rate  of  sinking. 

6.  The  variations  of  density  do  not  increase  the  resistance  at  great  depths,  but  it  appears 
that  bodies  which  are  compressible  will  fall  more  rapidly  at  great  depths  than  near  the  surface. 

7.  The  smallest  line  that  can  be  used  with  safety  will  give  rise  to  sufficient  resistance  to  sup¬ 
port  nearly  the  whole  weight  of  the  heaviest  sinker  at  considerable  depths. 

8.  The  probable  error  of  results  when  the  length  of  line  paid  out  is  taken  as  the  depth  are 
80  great  that  this  method  is  the  most  unreliable  for  determining  the  depth. 

9.  The  method  of  ascertaining  the  depth  by  “Massey's  Indicator"  is  the  best  that  has 
been  devised,  provided  the  indicator  be  always  used  with  the  same  line  and  weight.  This 
method,  however,  has  been  also  very  unsatisfactory,  giving  large  errors  on  account  of  the  faulty 
construction  of  the  machines  used. 

10.  The  results  of  Lieut.  Comg.  Dayman  were  obtained  from  the  former  method,  those  of 
Lieut.  Comg.  Berryman  by  the  indicator;  and,  therefore,  Berryman's  results  are  undoubtedly 
nearer  the  truth  than  Dayman’s,  but  from  neither  can  the  existence  of  a  “plateau"  between 
New  Poundland  and  Ireland  be  made  out. 

There  is  yet,  it  seems  to  me,  nothing  to  show  that  the  bottom  of  the  sea  presents  features 
any  different  from  the  face  of  the  country  across  any  portion  of  our  territory,  except,  perhaps, 
the  highest  mountain  ranges.  The  highlands  of  the  Hudson,  for  instance,  would  be  unnoticed 
on  this  “plateau." 

11*  To  obtain  correct  results,  some  improved  method  of  registering  the  depth  seems  to  be 
oocesiary,  and  I  would  respectfully  suggest  a  modification  of  Mr.  Saxton's  Current  Indicator 
to  suit  the  circumstances  of  the  case. 
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1  would  also  beg  leave  to  suggest  the  coiling  of  the  line  within  a  cylinder  ^ich  is  to  be 
attached  to  the  weight,  so  that  the  line  will  uncoil  frcun  the  moving  body.  By  this  means  the 
resistance  due  to  the  motion  of  the  line  in  the  water  will  be  avoided.  If  this  be  practicable 
much  greater  depths  may  be  reached,  and  the  weight  will  descend  through  all  depths  with  a 
rapid  and  uniform  velocity. 

The  mode  of  registering  the  depth  may  be  the  same  as  heretofore  used,  with  less  liability  to 
error,  on  account  of  the  short  time  required  for  the  apparatus  to  sink  to  the  bottom. 

When  the  time  required  for  the  weight  and  line  to  sink  to  the  depth  of  3,000  fathoms  is 
now  one  hour  and  a  half,  by  the  method  proposed,  the  apparatus  might  be  made  to  sink  to  the 
same  depth  in  fifteen  or  twenty  minutes,  and  to  smaller  depths  in  proportionally  less  time. 

Tours,  very  respectfully. 


W.  P.  TROWBRIDGE, 

Amt.  U.  B.  Coast  Survey^ 


Prof.  A.  D.  Baghe, 

SupeHntefndent  U.  8.  Coast  Survey. 


DEEP-SEA  SOUKDINOS. 

The  explorations  of  the  Gulf  Stream  by  oflScers  of  our  navy,  in  connection  with  the  survey  of 
the  coast,  first  gave  rise  to  systematic  efforts  to  determine  sections  of  the  bottom  of  the  sea 
along  continuous  lines  of  great  depth ;  afterwards  the  extensive  system  of  deep-sea  soundings 
executed  under  the  direction  of  the  Navy  Department,  through  the  exertions  of  Lieut.  Maury, 
furnished  most  useful  experience  and  results,  and  more  recently  the  soundings  along  the  line  of 
the  proposed  Atlantic  telegraph,  first  by  Lieut.  Comg.  Berryman,  United  States  navy,  and 
again  by  Lieut.  Comg.  Joseph  Dayman,  B.  N.,  have  shown  that  to  reach  the  bottom  of  the  sea 
is  not  beyond  the  power  of  human  effort. 

Notwithstanding  so  much  has  been  done  to  overcome  the  practical  difficulties  which  formerly 
embarrassed  and  discouraged  any  attempts  to  sound  at  great  depths,  it  is  undeniable  that  much 
uncertainty  exists  in  the  determinations  that  have  been  made  even  when  the  depth  is  not 
greater  than  2,000  fathoms  ;  while  below  2,000  or  2,500  fathoms,  the  errors  and  uncertainties 
amount  to  failures  ;  and  a  limit  has  been  reached  beyond  which  it  seems  difficult  to  pass. 

When  the  subject  is  viewed  as  a  mechanical  problem  it  seems  hardly  possible,  however,  that 
insurmountable  obstacles  can  exist  to  its  practical  solution.  The  facility  with  which  an  ob¬ 
server  can  place  himself  over  any  point,  the  distance  of  which  below  the  plane  on  which  he 
rests  it  is  his  object  to  determine,  and  from  which  he  is  separated  by  a  medium  freely  and 
almost  equally  penetrable  at  all  depths,  the  laws  of  which  are  well  known,  would  seem  to  offer 
greater  hopes  of  our  being  able  ultimately,  to  determine  the  depressions  of  the  bottom  of  the 
ocean  by  a  greater  number  of  observations,  and  with  greater  accuracy,  than  the  elevations  of 
continents. 

The  solution  of  the  question  requires  that  the  difficulties  which  have  been  found  to  exist  in 
the  present  methods  of  sounding,  should  be  clearly  determined  and  overcome,  and  when  these 
methods  fail,  that  they  should  be  improved,  if  possible,  or  new  ones  substituted. 

It  will  be  seen,  on  the  least  reflection,  that  the  diflSculties  are  of  a  mechanical  nature ;  not 
simply  practical,  for  all  that  skill  and  experience  can  accomplish  has  been  effected  in  over- 
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coming  the  pra©ti(»l  difficulties  which  hare  been  met  in  applying  the  ordinary  methods ;  but 
the  methods  which  are  most  naturally  adopted  for  small  depths  fail,  when  the  depth  is  very 
great,  on  account  of  their  inapplicability  in  the  latter  ceme. 

It  is  important  to  separate  those  difficulties  which  may  be  overcome  by  skill  and  experience 
from  those  which,  under  the  most  favorable  circumstances  and  conditions,  are  still  as  great  as 
ever,  and  depend  only  upon  the  mechanical  forces  developed;  and,  of  course,  some  proof  will  be 
required  to  show  that  the  obstacles  presented  by  the  latter  causes  are  in  the  present  mode  of 
aoonding,  almost,  if  not  quite,  insurmountable. 

If  we  suppose  the  water  of  the  ocean  to  be  in  a  state  of  rest,  a  sounding  weight  and  line  will- 
descend  according  to  the  laws  which  govern  the  falling  of  heavy  bodies  in  a  resisting  medium  ; 
the  (^mbined  weight  of  the  sinker  and  line  in  the  water  being  the  accelerating  force,  and  the 
resistance  offered  by  the  water  to  the  motion  of  the  weight  and  line  the  retarding  force  ;  and 
upon  the  relative  magnitudes  of  these  forces,  the  circumstances  of  descent  will  depend. 

The  weight  of  the  sinker  and  line  in  the  water  may  be  easily  determined  from  their  specific 
gravifies ;  and  for  the  purpose  of  determining  the  nature  of  the  resistance  upon  these  bodies, 
movii^  in  the  water,  we  have  numerous  experiments. 

The  experiments  of  Dubuat,  given  in  the  “Principes  d^Hydraulique,^^  furnish  data  for  deter¬ 
mining  the  resistances  to  the  motion  of  bodies  whose  forms  and  dimensions  correspond  to  the 
sinkers  generally  used  in  sounding  ;  and  the  numerous  experiments  in  deep  sea-son nding,  to 
which  reference  has  been  made,  especially  those  of  Lieuts.  Lee  and  Berryman,  U.  S.  N., 
afford  the  means  of  determining  the  resistance  of  the  water  upon  the  line. 

In  these  latter  experiments  the  rate  of  descent  was  accurately  observed,  and  the  results  of 
Diuuerons  trials,  with  different  weights  attached  to  the  same  line,  and  with  different  lines,  fur¬ 
nish  the  means  of  ascertaining  the  velocity  of  descent  in  each  case  at  every  point  of  the  path 
described  by  the  falling  body,  with  sufficient  accuracy  to  determine  all  the  circumstances  of 
motion. 

The  problem  then  becomes  one  of  the  most  simple  in  mechanics,  viz:  having  given  the  space, 
time,  and  velocity  corresponding  to  the  fall  of  a  given  weight  in  water,  to  find  the  law  of  resist¬ 
ance  to  the  motion. 

In  some  respects  the  problem  is  a  new  one.  Although  the  resistances  to  the  motion  of  any 
body  in  water,  under  ordinary  circumstances,  are  known  to  be  proportional  to  the  squares  of 
the  velocities,  yet  the  experiments  from  which  this  rule  was  deduced  were  made  upon  bodies 
of  certain  regular  forms,  the  lengths  of  which,  compared  with  the  diameter  of  their  cross  sec- 
tion,  was  not  very  great;  and  it  will  be  at  least  interesting  to  know  whether  this  law  is  true 
^th  reference  to  a  line  of  great  length  and  small  diameter,  and  especially  when  this  line  is 
subjected  to  the  great  pressure  which  is  exerted  upon  it  in  the  great  depths  of  the  ocean.  The 
resistance  in  this  case  is  entirely  due  to  the  velocity  which  is  imparted  to  a  certain  quantity  of 
water  along  the  line  by  its  motion,  and  not  to  friction  in  the  ordinary  sense  of  the  term.  If  the 
resistance  from  friction  be  at  all  considered,  it  must  increase  greatly  with  the  depth,  since  the 
pressure  is  increased  by  fifteen  pounds  on  every  square  inch  for  every  thirty-four  feet  in  depth. 
It  will  be  seen  by  the  subsequent  discussion  that  the  pressure  has  no  influence  in  increasing  the 
resistance. 

Again,  the  density  of  the  water  at  great  depths,  as  affected  by  the  compressibility  of  that 
fluid,  must  be  considered,  and  also  the  variations  of  the  force  of  gravity,  which  -mU,  of  conrse, 
depend  npon  the  depth.  These  circnmetances  make  the  solntion  of  the  problem  of  interest 
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when  considered  in  relation  to  the  experiments  which  hare  been  made  upon  the  motion  of 
bodies  in  water,  under  ordinary  circumstances,  at  the  surface  of  the  earth;  and  the  discussion 
of  the  subject  should  enable  us  to  determine  the  best  means  of  oyercoming  the  difficulties  which 
now  exisit  in  sounding  to  great  depths. 

The  experiments  of  Lieuts.  Lee  and  Berryman  were  made  with  one  and  two  32-pound  shot, 
(iron,)  the  line  used  being  about  seven-hundredths  of  an  inch  in  diameter,  and  capable  of  bear¬ 
ing  a  strain  of  sixty  pounds,  the  weight  of  one  hundred  fathoms  in  air  being  about  one  pound. 

The  mode  of  observing  was  as  follows:  Several  thousand  fathoms  of  the  line  were  coiled  upon 
a  reel  of  light  construction,  marks  being  first  placed  along  the  line  at  intervals  of  one  hundred 
fathoms;  the  end  of  the  line  was  then  attached  to  the  weight,  one  or  two  32-pound  shot,  as  the 
case  might  be,  and  the  shot  dropped  into  the  sea.  The  rate  of  descent  was  observed  by  noting 
the  time  of  running  out  of  each  one  hundred  fathoms  by  a  chronometer.  The  experiments  were 
made  from  a  boat  which  was  kept  accurately  over  the  descending  line  by  the  oars.  In  this 
manner  the  effects  of  the  drifting  of  the  boat  in  giving  apparently  a  more  rapid  descent  and  a 
greater  depth,  was  avoided;  and  although  it  is  probable  that  in  many  instances  the  drift  of  the 
boat  was  considerable,  yet  the  mean  results  of  the  experiments  of  Lieuts.  Lee  and  Berry¬ 
man,  from  observations  extending  through  several  years,  differ  only  by  a  small  constant  quantity, 
which  is  inappreciable  in  the  determination  of  velocities  to  the  depth  of  one  thousand  fathoms, 
and  below  this  the  difference  is  still  slight.  I  have  therefore  made  use  of  the  experiments  of 
Lieut.  Lee,  which,  in  some  respects,  are  preferable  (and  which  are  sufficiently  numerous  to 
give  good  results)  rather  than  a  mean  of  the  results  of  Lee  and  Berryman. 

The  intervals  of  descent  for  one  and  two  32-pound  shot  are  given  in  the  table  (I);  the  first 
column  shows  the  depth  in  fathoms,  the  second  the  intervals  of  descent  in  time  for  each  suc¬ 
cessive  one  hundred  fathoms. 

The  velocities  are  determined  from  these  intervals  by  supposing  the  motion  uniform  during 
the  running  out  of  each  one  hundred  fathoms,  and  dividing  the  space  in  feet  by  the  time  in 
seconds,  which  will  give  very  nearly  the  velocity  in  feet  at  50,  150,  250,  Ac.,  fathoms.  The 
velocities  at  these  points  are  given  in  the  third  columns  under  their  respective  heads. 

It  will  be  observed  that  the  velocities  of  descent  diminish  in  the  case  of  one  82-pound  shot, 
from  8.83  feet  per  second  at  fifty  fathoms  to  2.84  feet  at  one  thousand,  and  2.09  feet  at  two 
thousand  fathoms,  and  so  on.  And  in  the  case  of  two  32-pound  shot,  from  12.60  feet  per  second 
at  fifty  fathoms  to  3.48  feet  at  one  thousand,  and  2.99  feet  at  two  thousand. 

The  curves  representing  these  circumstances  of  motion  are  given  in  diagrams  marked  (A,) 
the  vertical  distances  representing  the  spaces  in  fathoms,  and  the  horizontal  distances  for  curves 
(1)  and  (2,)  representing  intervals  of  time,  and  for  curves  (3)  and  (4)  velocities  in  feet.  Curves 
(1)  and  (2,)  therefore,  show  the  relation  of  the  spaces  and  times,  and  curves  (3)  and  (4,)  the  rela¬ 
tion  of  spaces  and  velocities.  The  curves  in  full  lines  are  for  one  32-pouDd  shot,  and  those  in 
broken  lines  for  two  32-pound  shot,  the  sounding  line  being  the  same  in  both  cases.  As  these 
bodies  have  no  initial  velocity,  but  start  from  rest  at  the  surface,  it  is  evident  that  the 
curves  of  velocity  must  pass  through  the  origin,  (0, )  and  as  their  velocities  are  already  dimin¬ 
ishing  rapidly  at  fifty  fathoms,  it  is  interesting  to  determine  the  point  of  maximum  velocity. 
For  this  purpose  we  must  refer  to  the  mathematical  formulae  for  the  motion,  which  are  well 
known.  In  case  of  a  heavy  body  faUing  in  water,  the  velocity  expressed  in  terms  of  time, 
weight,  density  of  medium,  and  form  of  body,  is  givmi  by  the  following  expression: 
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v_  /  2g-W  /N-n 

vS.D(»»  +  g)  \N-|-1/ 


'(»»  +  ?) 

In  which  (g)  represents  the  force  of  gravity,  (W,)  the  weight  of  the  body  in  water,  (S,)  the  area 
of  the  greatest  cross  section  of  the  body,  (D,)  the  density  of  the  water,  and  (m  +  ff)  a  constant 

determined  by  experiment;  and  the  Hyperbolic  Log.  of  2gW.S.I>.  + 

this  latter  expression  (P)  represents  the  weight  of  the  body  in  air,  including  also,  the  weight 
of  the  fluid  drawn  along  by  the  body,  and  (t)  the  time  in  seconds. 


The  velocity  will  increase  as  increases,  and  will  become  constant  when  the  factor 


N  — 1 
N  +  1 

becomes  unity,  and  it  is  evident  that  when  (f)  becomes  so  great  that  N  may  be  taken  for  N  —  1 
and  N+1,  without  sensible  error,  the  velocity  will  have  become  nearly  constant  and  will  be 

In  the  case  under  consideration  grz=  32.189  (feet),  Win  27.38  (pounds),  the  weight  of  a 
32-pound  iron  shot  in  sea  water,  S  =  0.21  (square  feet),  D  represents  the  weight  of  one  cubic 
foot  of  sea  water  z=:  64. 177  (pounds)  and  (m  •+  g)  as  determined  by  Dubuat  in  the  experiments 
given  in  the  “Principes  d^Hydraulique^'  for  a  sphere  moving  in  water  =  0.5.  These  con¬ 
stants,  substituted  in  the  formula,  give  for  one  32-pound  shot  falling  freely  in  sea  water: 

V=  16.21  (feet  per  second)  for  the  maximum  velocity. 

To  find  the  space  passed  over  before  this  velocity  is  reached,  we  have  this  expression : 

2  P 


Z=, 


T  N>1 

2  Vn 


S.  D  {m  +-  g). 

Or  when  N+1  may  be  taken  for  N,  this  expression  may  be  placed  under  the  form — 

^=a.6(J+-i)  (tt  ''2i»W.S.D(«+f)-L.  2) 

The  time  which  must  elapse  before  N  becomes  so  great  that  N  •+  1  may  be  taken  for  it,  may 
be  determined  from  th©  expression : 

L.  N.  =  1  V2  9  W.  S.  D  (m  +  q) 

substituting  in  this  expression  the  values  of  the  known  quantities  for  a  thirty -two  pound  shot 
bftVS— — 

L.  N.  =  <  (3.13) 

For  !•«  L.  N.  =  3.13  and  N  >  10 

For  2*"  L.  N.  =  6.26  and  N  =  1000  nearly. 

For  3*“  L.  N.  =  9.39  and  N  =  10000  nearly. 

Thus  at  the  end  of  the  third  second  N  becomes  so  great  that  N  +  1  may  be  taken  for  N 
without  sensible  error  in  determining  the  velocity  and  space,  and  the  formula  for  the  space 
gives— 

For  the  first  and  second  seconds — 

1*"  Z  =  9.11  feet. 

2‘“  Z  =  25  feet  nearly,  and  16.21  feet  for  each  second  afterwards. 

The  velocity  of  the  shot  reaches  its  maximum  therefore  before  the  resistance  of  the  line  has 
“y  great  effect  in  retarding  its  motion;  that  is,  during  the  first  two  or  three  seconds.  Two 
30  • 
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32-ponnd  shot  placed  side  by  side  will,  of  course,  fall  in  the  same  time,  and  will  attain  the  same 
maximum  velocity,  and  the  value  16.21  (feet)  will  be  also  the  maximum  for  two  32-pound  shot; 
when  the  resistance  of  the  water  upon  the  line  is  developed,  however,  the  greater  weight  will 
have  the  greater  power  of  overcoming  this  resistance,  and  its  velocity  will  be  retarded  less 
than  in  the  case  of  one  32-pound  shot,  and  the  curves  representing  the  velocities  will  commence 
to  diverge  at  the  maximum  point. 

It  will  be  seen  from  the  curves  that  the  velocities  diminish  very  rapidly  for  the  first  three  or 
four  hundred  fathoms,  then  more  slowly,  and  in  case  the  specific  gravity  of  the  line  is  nearly 
the  same  as  that  of  water,  the  vertical  00.  will  become  tangent  to  the  curve  of  velocity  at  an 
infinite  distance,  and  will  become  sensibly  tangent  at  the  depth  of  a  few  thousand  fathoms,  or, 
in  other  words,  the  velocity  of  the  sounding  weight  will  be  almost  entirely  destroyed.  Jf  the 
line  is  much  heavier  than  water  and  incompressible,  as  in  the  case  of  a  wire,  the  velocity  will 
reach  a  minimum  at  a  certain  depth,  generally  less  than  2,000  fathoms,  and  will  afterwards 
increase.  Both  of  these  cases  have  important  bearings,  as  will  be  seen  hereafter. 

The  velocities,  as  determined  from  experiment,  show  but  little  diminution  below  2,000 
fathoms;  but  the  number  of  cases  below  that  depth  was  much  less  than  at  smaller  depths,  and 
moreover  the  diflSculty  of  determining  the  intervals  correctly,  below  this  depth,  is  very  great; 
the  action  of  currents  on  the  line,  the  drift  of  the  boat,  &c.,  when  three  miles  of  line  are  out, 
would  affect  the  determinations  greatly,  and  it  seems  to  be  preferable  to  determine  these  lower 
velocities  by  induction;  instead  of  finding  a  velocity  of  two  feet  at  3,000  fathoms,  the  actual 
velocity,  as  determined  by  the  curve,  will  not  be  greater  than  one  foot  and  a  half. 

The  curves  of  velocities  seem  to  approach  nearer  to  the  hyperbola  than  any  other  form. 

The  resistances  which  cause  this  diminution  of  velocity  in  the  descent  are  due  entirely  to  the 
constant  increase  in  the  length  of  line,  since,  as  we  have  seen,  the  resistance  which  would  be 
onp  to  the  shot  falling  alone  corresponds  to  a  constant  velocity  of  16.41,  (feet;)  and  as  the 
velocity  is  diminished  the  resistance  to  the  shot  is  diminished.  To  separate  the  resistance 
upon  the  line  from  that  due  to  the  shot,  and  to  find  the  amount  of  these  forces  in  pounds  we 
have  for  the  resistance  upon  the  shot  at  any  point, 

R  mi  S.  I)  {tut  5^)  A, 

h  being  the  height  due  to  the  velocity,  and  if  at  any  point  of  the  path  described  the  motion  be 
supposed  uniform  for  one  second,  we  shall  have,  calling  (W)  the  weight  of  the  shot,  and  line  in 
water  (B\)  the  resistance  upon  the  line  and  (R)  the  resistance  upon  the  shot  or  sinker, 

W  —  (R  +  Ri)  z=  O, 

that  is,  the  resistance  is  equal  to  the  weight. 

This  is  the  simplest  mode  of  considering  the  subject.  If  the  inertia  of  the  masses  be  taken 
into  account,  we  must  employ  the  expression — 

/;  w  cfe -/; »  d* d*  =  j  M  (v»- v».) 

V  and  being  the  velocities  at  any  two  depths  (a)  and  (b)  and  the  first  member  representing 
the  quantity  of  action  of  the  accelerating  and  retarding  forces. 

The  term  J  M  (V* — V*  ^  involves  the  resistance  opposed  by  the  inertia  of  the  shot  and  line, 
while  the  velocity  is  diminished  from  V  to  V^,  and  the  resistance  opposed  by  the  inertia  of  a 
quantity  of  line  equal  to  the  distance  (6 — a)  as  it  is  drawn  from  the  reel  at  rest,  and  a  velocity 
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imparted  to  it.  If  the  distance  (b — o)  equal  unity,  or  one  foot,  V  and  may  be  considered 
eqaal,  and  the  latter  expression  reduces  to  the  first  equation,  and  by  finding  the  relation 
between  the  quantities  in  the  first  equation  at  different  points  of  the  depth,  the  values  of  the 
forces  of  these  points  will  become  known,  and  their  variation  with  the  depth  will  be  exhibited. 

The  expression  W  —  (R  +  R^)  =  0,  or,  —  (S.  D  (m  +  q)k — R^^  =  0,  involves  two  va¬ 
riable  quantities,  (^,)  the  force  of  gravity  and  (D)  the  density  of  the  water. 

The  variations  of  gravity  within  the  external  surface  of  the  earth,  supposing  the  density  of 
water  to  be  the  mean  density  of  the  earth,  are  proportional  to  the  distance  from  the  centre  of 
the  earth,  and  if  (g)  represent  the  force  of  gravity  at  the  surface,  (g^)  the  same  force  at  the 
depth  s,  and  (r)  the  radius  of  the  earth,  we  shall  have — 

The  equatorial  radius  in  fathoms  is  equal  to  3,487,266,  and  at  the  equator,  for  a  depth  of 
3,000  fathoms,  we  shall  havegr*  —g  —  y  ffH  fAWeftt  the  second  term  being  only  .0004  of  the 
force  of  gravity;  but  the  density  of  the  water  is  less  than  the  mean  density  of  the  earth,  and 
the  force  of  gravity  will  therefore  not  diminish  with  the  depth,  but  in  a  less  ratio;  so  that  the 
amount  of  diminution  at  3,000  fathoms  will  be  less  than  .0004  of  the  force;  we  may  therefore 
consider  the  force  of  gravity  constant;  and  in  reality  its  diminution  due  to  depth  will  be  less 
than  its  variation  with  the  latitude  on  the  surface. 

The  density  of  the  water  increases  with  the  depth,  according  to  the  law  of  compressibility 
of  water,  and  to  find  the  variations  of  density  with  depth  we  must  refer  to  the  law  of 
compressibility. 

From  a  report  of  Mr.  Schott,  it  appears  that  the  shortening  of  a  column  of  water  from  the 
pressure  due  to  600  fathoms  is  two  fathoms;  or  the  cubical  diminution  is  about  .0001  of  volume 
for  one  atmosphere. 

The  density  being  inversely  as  the  volumes,  for  a  given  weight,  we  shall  have,  supposing  (D) 
to  be  the  density  at  the  surface,  and  (D^)  the  density  at  the  depth  z — 

D>  =  D - - - 

*—»»<'*•  S5S0 

From  this  expression  we  find  the  density — 

At  the  surface  =  1.029 
At  1,000  fathoms  =  1.048 
At  2,000  fathoms  =  1.066 
At  3,000  fathoms  =  1.084. 

This  increase  of  density  is  too  small  to  affect  sensibly  the  buoyancy  of  the  fluid,  or  the 
resistance  to  motion,  when  considered  with  reference  to  the  quantities  which  we  wish  to 
determine. 

The  weight  of  a  32-pound  shot,  for  instance,  in  water,  at  the  surface  will  be  W 
32  32  •  the  numerator  and  denominator  of  the  last  term  being  the  specific  gravities, 

respectively,  of  water  and  cast-iron. 

At  3,000  fathoms  the  weight  of  the  shot  would  be  W^32  —  ^  and  we  see  that  the 
variations  fall  within  the  range  of  the  specific  gravities  of  the  different  varieties  of  cast-iron, 
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The  variation,  as  affecting  the  resistance  to  motion,  will  be  shown  in  the  expression  R=  S.  D 
(m  +  ?)  A,  where  it  is  impossible  to  determine  (m  -|-  q)  or  (A)  within  the  range  of  variations  of 
(D.)  We  may,  therefore,  regard  all  the  quantities  as  constant  and  known  in  the  expression 
W  —  (S.  D  (m  +  ?)  A)  —  B}~  o,  except  (R^,)  which  represents  the  resistance  upon  the  line,  and 
may  be  determined  from  the  equation. 

If  the  specific  gravity  of  the  line  be  very  different  from  that  of  water,  we  shall  have  W  z= 
W  ±  W^z,  in  which  (W*z)  is  the  weight  of  that  part  of  the  line  immersed;  the  plus  sign  being 
used  when  the  line  is  heavier  than  water,  and  the  minus  sign  when  it  is  lighter,  and  (W)  being 
the  weight  in  water  of  1  foot  of  line. 

In  the  experiments  with  one  and  two  32-pound  shot,  the  specific  gravity  of  the  line  is  supposed 
to  be  the  same  as  that  of  water,  and  it  is  only  in  case  of  a  wire  being  used,  or  a  hemp  line  of 
large  diameter,  that  it  is  necessary  to  take  the  specific  gravity  into  account.  As  we  wsh  to 
determine  the  laws  of  the  resistances  and  not  their  absolute  quantities  in  pounds,  except  in 
general  terms,  these  very  small  quantities  may  with  propriety  be  neglected. 

We  may  now  find  the  values  of  R^  at  different  depths  in  the  cases  under  consideration,  viz : 
the  fall  of  one  and  two  32-pound  shot  attached  to  a  small  line. 

For  one  32-pound  shot  W  =  27.36  pounds,  and  the  values  of  S.  D  (m  -+-  q)  A,  for  the 
different  velocities  in  the  third  column  of  the  table  may  be  calculated.  At  the  maximum 
velocity  there  is  practically  no  line  attached,  as  the  action  of  a  few  feet  may  be  neglected, 
and  the  whole  resistance  will  be  equal  to  27.36  pounds,  or  equal  to  the  weight  of  the  shot 


in  water,  which  is  determined  also  from  the  expression  V  =  \/g“] 

V* 

R=  S.  D  (m  +  q)  —  =  W  =  27.36  pounds. 

The  resistances  to  the  shot  are  given  in  the  fifth  column  of  the  table,  and  the  curve  repre¬ 
senting  these  resistances,  in  pounds,  is  given  in  diagrams  marked  (B, )  curve  No.  1.  Sketch  No.  38. 

The  values  of  R^  =  W  —  S.  D  (m  g)  A,  are  given  in  the  sixth  column  of  table  (I.) 

It  will  be  seen  that  the  resistance  to  the  shot  diminishes  very  rapidly  at  first,  and  at  the 
depth  of  2,000  fathoms  it  becomes  only  0.5  of  a  pound,  while  the  resistance  upon  the  line 
increases  with  the  depth,  becoming  at  2,000  fathoms  27.36  —  0.5  =  26.8  pounds. 

For  two  32-pound  shot  with  the  same  line,  the  resistances  at  the  maximum  velocity  will  be 
54.72  pounds,  and  at  2,000  fathoms  1.97  pound;  the  tension  of  the  line  in  this  case  is,  at  2,000 
fathoms,  nearly  equal  to  its  bearing  weight,  which  was  only  sixty  pounds.  How  much  further 
would  it  have  gone  without  breaking,  and  thus  indicating  bottom? 

The  diagrams  marked  (B)  represent  the  laws  of  the  resistances  to  the  sinker  or  shot,  and  to 
the  line,  respectively.  The  curves  in  full  lines  relate  to  one  32-pound  shot,  and  those  in  broken 
lines  to  two  32-pound  shot.  Curves  (1)  and  (2)  represent  the  resistance  to  the  shot,  in  pounds, 
at  depths  of  50,  150,  250,  &c.,  fathoms,  the  abscissae  representing  pounds.  Curves  (3)  and 
(4)  represent  the  resistance  to  the  line  at  corresponding  depths. 

Diagrams,  in  every  respect  similar,  have  been  made  for  the  descent  of  sinkers  of  126  and  96 
pounds  attached  to  the  ordinary  deep-sea  line,  which  is  about  y^th  of  an  inch  in  diameter,  and 
also  for  weights  of  35  and  96  pounds  attached  to  a  silk  line  ^^th  of  an  inch  in  diameter.  These 
latter  results  were  obtained  from  the  observations  of  Lieut.  Comg.  Joseph  Dayman,  who 
sounded  across  the  Atlantic  along  the  line  proposed  for  the  ocean  telegraph,  in  the  summer  of 
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1857.  The  deductions  from  Lieut.  Dayman's  experiments  confirm  those  obtained  from  the 
observations  of  Lients.  Lee  and  Berryman. 

A  glance  at  the  tables  or  curves  will  show,  Ist,  that  the  velocity  of  a  descending  weight  and 
line,  even  with  the  smallest  line,  diminishes  very  rapidly  after  it  has  attained  its  maximum, 
which  always  occurs  very  near  the  surface;  2d,  that  at  the  depth  of  about  2,000  fathoms  the 
velocity  is  hardly  two  feet  per  second;  3d,  that  at  this  point  nearly  the  whole  resistance  is  due 
to  the  line,  the  resistance  to  the  sinker  being  only  a  fraction  of  a  pound;  4th,  the  resistance 
upon  the  line  increases  with  the  depth,  becoming  nearly  equal  to  the  weight  at  2,000  fathoms; 
5th,  comparing  the  resistance  upon  the  line  when  attached  to  one  32-pound  shot  and  two 
32-poiind  shot,  respectively,  these  resistances  for  the  same  depth,  or  length  of  line,  seem  to  be 
proportional  to  the  squares  of  the  velocities.  To  determine  whether  this  law  be  true  table  (V) 
has  been  constructed,  in  which  the  ratios  of  the  resistances  in  pounds  at  the  same  depths  in 
the  two  cases  are  compared  with  the  squares  of  the  velocities.  The  ratios  agree  very  nearly, 
the  means  difiering  by  only  a  small  fraction. 

In  table  (IV)  the  same  result  is  obtained  with  a  larger  line — ^the  deep-sea  line — the  moving 
weights  being  126  and  96  pounds. 

We  may  therefore  conclude  that  for  the  same  length  of  line,  moving  with  different  velocities, 
the  resistances  are  proportional  to  the  squares  of  the  velocities. 

To  ascertain  the  law  of  variation  with  the  length,  I  have  taken  those  points  in  the  two  cases 
at  which  the  velocities  are  the  same,  corresponding,  of  course,  to  different  depths  or  lengths. 
The  results  are  given  in  table  (III)  where  the  ratios  of  the  lengths  are  compared  with  the  ratios 
of  the  resistances.  Prom  this  table  it  appears  that  the  resistances  are  directly  proportional  to 
the  lengths;  that  is,  if  R  represent  the  resistance  upon  a  given  length  moving  with  a  velocity 
V,  the  resistance  upon  double  the  length  moving  with  the  same  velocity  would  be  2  R. 

This  does  not  appear  to  hold  true  for  all  depths;  for  if  we  take  the  differences  between  the 
lengths  corresponding  to  the  same  velocity,  for  different  velocities,  or  what  is  the  same  thing, 
different  depths,  and  compare  these  differences  of  length  with  the  differences  of  resistances, 
the  resistances  appear  to  diminish  with  the  depth.  This  is  particularly  the  case  with  the  deep- 
sea  line,  where  a  given  pressure  of  the  water  will  have  a  greater  effect  in  diminishing  the 
diameter.  It  would  seem  to  be  a  result  which  ought  to  have  been  expected,  viz:  that  in  case 
of  compressible  lines  the  pressure  of  the  water,  instead  of  increasing  the  resistance  to  motion, 
diminishes  it,  since  the  combined  tension  and  pressure  tend  to  diminish  the  diameter  of  the 
line;  while,  as  we  have  seen,  the  change  of  density  is  so  small  that  no  sensible  increase  of 
resistance  to  motion  among  the  particles  is  produced. 

This  fact  I  do  not  consider  canduaivdy  shown  by  the  investigation;  for  although  in  the  last 
two  columns  of  tables  VI  and  VIII  the  numbers  expressing  the  ratios  of  resistances,  when 
compared  with  the  ratios  of  the  lengths,  appear  to  diminish  with  the  depth,  yet,  from  a  want 
of  knowledge  of  the  diameter  and  specific  gravity  of  the  lines  used,  it  is  impossible  to  detect 
very  slight  variations  in  the  resistances.  The  conclusion  is  a  natural  one,  however,  that  the 
diameter  of  the  line  being  diminished  by  the  combined  pressure  and  tension,  the  resistance 
will  diminish  with  the  depth. 

The  observations  which  I  have  discussed  are  not  sufficiently  numerous  to  determine  with 
certainty  the  influence  of  increasing  or  diminishing  the  diameter  of  the  line.  Taking  the  deep- 
sea  line  and  the  small  line,  seven-hundredths  of  an  inch  in  diameter,  the  resistances  to  the 


Digitized  by 


238 


REPCMCT  OF  THE  SUPBBINTENDfirr  OF 


same  length  moving  with  the  same  velocity  appear  to  be  proportional  to  the  dianmter. — (Table 
VII,)  The  diameters  were  probably  as  1  to  3  or  4;  but  the  diameter  of  the  deep-sea  line 
was  not  exactly  given. 

The  resistance  of  the  water  upon  a  sounding  line  may  therefore  be  represented  by  the  follow¬ 
ing  expression: 

R  =  (constant)  X  Vs]  1.  V*  in  which 

S  represents  the  cross  section  of  the  line;  I  represents  the  length;  V  represents  the  velocity. 

The  constant  must  be  determined  by  experiment. 

From  these  results  we  are  justified  in  drawing  the  following  conclusions: 

Ist.  The  resistance  to  the  sinker,  forming  such  a  small  part  of  the  whole  resistance  at  great 
depths,  its  form  is  not  a  matter  of  importance.  2d.  With  regard  to  its  weight;  the  effect  of  a 
heavier  sinker  is  to  increase  the  velocity  during  the  first  part  of  the  motion,  which  develops  a 
greater  amount  of  resistance  upon  the  line,  requiring,  of  course,  a  stronger  line.  With  the 
line  used  in  the  experiments  with  two  32-pound  shot  the  resistance  became  so  great  at  the 
depth  of  2,000  fathoms  that  a  slight  addition  to  the  velocity  by  means  of  a  greater  weight 
would  have  broken  the  line;  and  this  result  generally  attended  all  attempts  to  make  very  deep 
soundings  with  the  line  attached  to  three  or  four  32-pound  shot.  Thus  increasing  the  weight 
requires  a  larger  line  and  causes  an  increase  of  the  resistance  in  the  double  ratio  of  the 
diameter  of  the  line  and  the  square  of  the  increased  velocity;  the  resulting  velocity  at  great 
depths  will  therefore  remain  nearly  the  same,  a  result  which  is  found  in  practice. 

The  experiments  with  one  32-pound  shot  attached  to  a  small  line,  given  above,  probably 
involve  the  most  favorable  conditions  as  far  as  regards  the  weight,  form  of  weight,  and  diameter 
of  the  line. 

3d.  The  uncertainty  of  knowing  the  exact  instant  of  the  weight  striking  the  bottom,  the 
effect  of  drift  or  currents,  and  the  great  loss  of  velocity  in  the  descent,  requiring  so  much  time 
for  a  single  cast,  are  therefore  diflSculties  which  cannot  be  overcome  by  this  mode  of  sounding, 
and  there  is  a  limit  at  two  or  three  thousand  fathoms  depth,  beyond  which  the  method  practi¬ 
cally  fails;  and  even  at  less  depths  large  errors  must  enter  into  the  results. 

The  effect  of  increasing  the  specific  gravity  of  the  line,  as  in  making  use  of  wire,  is  unfavor¬ 
able,  since  at  a  certain  depth  the  weight  of  the  wire  alone  must  overcome  the  resistance  offered 
by  the  water,  and  it  would  run  out  of  its  own  weight.  The  depth  at  which  this  would  occur 
for  a  wire  seven-hundredths  of  an  inch  in  diameter  is  about  1,700  fathoms;  and  for  a  wire 
three-tenths  of  an  inch  in  diameter,  400  fathoms. 

The  same  difficulty  occurs  when  a  large  hempen  line  is  used.  A  line  two  inches  in  diameter 
of  this  material  would  run  out  of  its  own  weight  with  a  velocity  of  three  feet  per  second  at 
the  depth  of  1,900  fathoms.  An  instance  of  this  kind  is  given  in  the  experiment  of  Lieut. 
Joseph  Dayman,  R.  N.,  in  sounding  across  the  Atlantic  in  1857. 

Table  (IX)  gives  the  results  of  the  experiment  referred  to;  when  the  line  was  hauled  in  200 
fathoms  of  it  were  coiled  upon  the  sinker,  the  latter  having  struck  bottom  at  2, 200  fathoms. 

The  next  consideration  is  the  mode  of  noting  or  measuring  the  depth  within  the  limits  which 
are  accessible.  For  this  purpose  several  plans  have  been  followed,  none  of  which  have  been 
so  successful  that  the  degree  of  accuracy  attained  or  the  probable  error  of  the  determination 
might  be  estimated. 
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The  most  natural  method  is  to  measure  the  length  of  the  line  paid  out.  The  errors  arising 
from  the  drifting  of  the  vessel,  and  currents  acting  upon  a  long  length  of  line  in  the  water, 
may  in  this  case  amount  to  as  much  as  one- fourth  of  the  depth;  and  the  method  has  accordingly 
been  rejected  entirely  where  there  is  any  current  or  drift.  Computing  the  depth  from  the  time 
and  rate  of  descent  is  another  mode  which,  in  the  manner  in  which  it  has  been  applied,  is 
unreliable,  especially  on  account  of  the  difficulty  of  noting  the  exact  instant  when  the  sinker 
strikes  the  bottom. 

The  most  successful  plan,  thus  far,  is  to  attach  a  self-registering  indicator  to  the  weight,  the 
indicator  being  brought  back  to  the  surface  and  the  weight  detached  at  the  bottom. 

The  indicator  heretofore  used  is  known  as  “Massey’s  Indicator,”  and  although  theoretically 
well  adapted  to  the  purpose  to  which  it  is  applied,  yet,  on  account  of  faults  in  its  construction 
the  results  obtained  by  its  use  at  great  depths  have  not  been  satisfactory,  and,  in  fact,  are  little 
more  value  than  the  determinations  by  the  length  of  line  paid  out.  In  the  soundings  across  the 
Atlantic  in  1857,  Lieut.  Comg.  Dayman  rejects  the  determinations  by  the  indicator,  after 
numerous  experiments  to  ascertain  what  he  called  its  “index  errors.”  The  difficulty  seems  to 
be  in  the  small  surface  given  to  the  helix,  the  great  size  of  the  axis  upon  whioh  the  helices  are 
placed,  the  friction  of  the  wheel  work,  and,  generally,  the  clumsy  construction  of  the 
machine,  which  prevents  the  helix  from  revolving  with  equal  facility  at  all  velocities.  The 
comparisons  made  by  Lieut.  Dayman  show  that  different  machines  attached  to  the  same 
sounding  weight  will  give  very  different  indications,  and  the  same  machine  will  give  different 
indications  when  attached  to  different  weights  and  different  lines. 

The  “Current  Indicator,”  invented  by  Mr.  Joseph  Saxton,  of  the  office  of  weights  and 
measures,  might,  by  very  slight  modifications,  be  applied  to  the  purpose  of  sounding,  and  would 
be  in  every  respect  superior  to  Massey’s. 

With  all  its  imperfections,  however,  Massey’s  indicator  furnishes  better  results,  when  carefully 
used,  than  the  method  of  measuring  the  depth  by  the  line  out,  and  for  this  reason  I  think  the 
soundings  of  Lieut.  Berryman,  where  he  used  the  indicator  on  the  line  of  the  Atlantic  telegraph, 
are  much  nearer  the  truth  than  those  of  Lieut.  Dayman. 

In  both  cases  the  probable  errors  are  very  large,  amounting  in  many  instances,  I  think,  to 
several  hundred  fathoms. 

The  idea  of  a  “plateau”  existing  between  Newfoundland  and  Ireland  is  not  warranted,  it 
seems  to  me,  by  any  observations  that  have  yet  been  made.  The  range  of  errors  may  be  as 
great  as  600  fathoms,  which  would  admit  of  the  existence  of  a  submarine  mountain  on  this  line 
half  as  high  as  Mount  Washington.  A  true  section  of  the  Atlantic  can  only  be  determined  by 
improved  modes  of  sounding,  since,  from  the  preceding  discussion,  we  may  be  warranted  in  the 
conclusion  that  it  is  practically  impossible  to  determine  the  greatest  depths  of  the  ocean  by 
the  methods  now  in  use. 


Digitized  by 


340 


BEPOET  OF  THE  SUP£BlNmQ>ENT  OF 


1. 


Table  showing  the  rates  of  descent  and  resistance  in  pounds  upon  the  sinker  and  line  in  sounding 
with  one  and  two  32-pound  shot  attached  to  a  line  of  an  inch  in  diameter. 


Depth. 

Oi 

le  32>potind  shot. 

Two  82-poimd  shot. 

No.  of  casts. 

Intervals  of  times 
of  descent. 

Velocity. 

Bcsistance  to  sinker. 

S 

1 

PS 

1 

% 

Intervals  of  times 
of  descent. 

Velocity. 

i 

-§ 

s 

1 

fS 

s 

Fathom. 

Mm,  See, 

Feet. 

Pounde, 

Poundt. 

Jftn.  See, 

Feet. 

Poundt. 

Poundt. 

0 

16.41 

27.  36 

50 

8. 83 

8. 15 

19. 15 

12. 50 

H 

22.02 

100 

1  08 

0  48 

150 

6.  66 

4.  64 

9. 40 

18.49 

36.23 

1  30 

1  04 

5. 41 

8.06 

24.30 

7.  38 

11.21 

43.61 

89 

1  51 

IPPPP 

1  82 

||||MM| 

8. 70 

46.02 

400 

29 

2  09 

28 

1  33 

IHMM 

1.81 

26.66 

5.61 

6.  58 

48. 14 

29 

2  25 

hhh 

28 

1  47 

■■■■I 

3.77 

1.60 

25. 86 

6.36 

6.01 

48.71 

29 

otMI 

28 

3.  55 

1.33 

26. 03 

4.81 

4. 98 

49.74 

miQ 

2  49 

HMI 

3.37 

1.20 

26. 16 

4.76 

4. 85 

49.87 

2$ 

2  58 

18 

2  06 

3.11 

1.03 

26.34 

4.48 

4.30 

60.42 

27 

3  13 

16 

2  14 

2.  94 

.91 

26.  45 

4.  23 

3. 83 

60.89 

■WmiW 

26 

3  24 

16 

3  22 

2.  84 

.85 

26.51 

4.03 

3.  48 

61.24 

M 

3  31 

16 

2  89 

1,160 

■■ 

2. 66 

.75 

86.  66 

3.86 

3. 17 

51.55 

21 

3  45 

14 

2  36 

■■■ 

2.66 

.75 

mu 

3. 73 

2.98 

61.74 

3  45 

11 

2  41 

2.  63 

.68 

3.  45 

2.55 

62.17 

18 

3  67 

11 

8  54 

lipfl 

2. 43 

26.  74 

3.44 

2. 63 

62.19 

nil 

19 

4  07 

11 

2  66 

2. 37 

26. 77 

3. 26 

2.  28 

62.44 

17 

4  13 

HHil 

1 

10 

3  04 

1,650 

2.31 

.66 

26.  80 

3.  23 

2. 23 

52.49 

ESSI 

17 

4  20 

8 

3  06 

1,760 

2.  26 

.53 

26.  83 

3. 19 

2. 18 

62.64 

1,800 

17 

4  26 

7 

3  08 

1,850 

. 

2.21 

.61 

26.  85 

3.  08 

3.03 

62.69 
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I — Continued. 


Depth. 

i 

8 

0 

d 

% 

Ofie  S2-pomid  shot 

Two  32>pound  shot. 

•s  1 

1’ 

1 

Besistance  to  sinker. 

Resistance  to  line. 

No.  of  casts. 

Intervals  of  times 
of  descent. 

1 

> 

a 

•S3 

S 

1 

'  1 
% 

I 

ft/km 

1.900 

1.950 
2,000 

2,050 

2, 100 
2,150 

2,200 

2,250 

2,300 

2.350 

2,400 

2.450 

2,500 

2,550 

2,600 

2,650 

2,700 

2,750 

2,800 

2,850 

2.900 

2.950 
3,000 

16 

ifis.  Sec. 

4  31 

Fed, 

Potmdi. 

Founds. 

7 

Mm.  See. 

S  16 

Fed, 

Pounds. 

Pounds. 

2.16 

.48 

26.  88 

3.  06 

2.  00 

62.  72 

. 

12 

4  39 

5 

3  16 

2.  09 

.44 

26. 92 

2.  99 

1.91 

52.81 

8 

4  47 

6 

3  21 

2.08 

.43 

26.  93 

2.  93 

1.84 

62.88 

6 

4  48 

3 

3  26 

2.04 

.41 

26.  96 

2.  84 

1.  73 

62.99 

6 

4  64 

2 

3  31 

1.91 

2. 83 

1.71 

63.  01 

4 

6  13 

2 

3  32 

1.  99 

2.  67 

1. 63 

63. 19 

4 

0 

3 

6  01 

o 

4  66 

2 

3  46 

o 

3  43 

2.03 

2.  69 

1.66 

63. 17 

1 

1.  83 

3 

6  27 

2.  22 

1 

4  30 

2.11 

1 

4  44 

2. 14 

1 

4  40 

®ln  every  instance  the  inU'rvals  became  Irregular  and  unreliable  below  2, 600  fathoms. 
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II. 

TahU  showing  the  rates  of  desoeni  and  resistances  in  pounds  upon  the  sinker  and  line  in  sounding 
with  96  aTvd  \2^-pound  weights  attached  to  a  deep-sea  line  f^sths  of  an  inch  in  diameter. 
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11. — Continued. 


Depth. 

96-pound  weight,  deep-sea  line. 

Lja _ 'n  _ _ _ _ 

126-ponnd  weight,  deep-sea  line. 

Inter  vals  of  timet 
ci  descent. 

Velocity. 

Besistanoe  to  sinker. 

Besistance  to  line. 

Intervals  of  times 
of  descent. 

Velocity. 

Besistance  to  sinker. 

Besistanoe  to  line. 

Fathmi. 

1,900 

1,960 

2,000 

2,060 

2,100 

2,160 

2,200 

Mm.  me, 

8  27 

JM, 

Pounds. 

Pounds. 

Min.  see. 

Fed. 

Pounds. 

Pounds. 

2. 70 

.81 

81.22 

8  43 

2. 70 

.81 

mm 

8  43 

2. 47 

.68 

81. 36 

4  03 

V. 

Talk  showing  vdocities  and  resistances  at  different  depths^  and  comparisons  of  squares  of  vdocitiea 
to  resistances.  Observations  made  toith  one  and  tiao  32‘pound  shot.  Small  line. 


One  32-poond  shot. 

Two  32-poimd  shot 

h 

3 

S 

Depth. 

Velocity. 

Besistanoe  to  line. 

1 

) 

1 

1 

Velocity. 

Besistanoe  to  line. 

Batios  of  squares  of 
cities. 

Batios  of  resistanc 
lines. 

Mdhosns, 

0 

Fed. 

16. 41 

8.  88 

Pounds. 

Fed. 

16. 41 

P<nmds. 

1.090 

60 

19.16 

12. 60 

22. 02 

2.004 

1. 160 

160 

6.66 

22.72 

9.40 

36.  23 

1. 992 

1.  596 

260 

6.41 

24. 30 

7. 32 

43.  51 

1.831 

1. 790 

360 

4.65 

26. 10 

6. 46 

46.  02 

1.924 

1.833 

450 

4. 14 

26. 66 

6.61 

48. 14 

1. 843 

1. 884 

660 

3.77 

26.81 

6.  86 

48.71 

2.021 

1. 887 

660 

8.66 

26.  08 

4.88 

49.  74 

1.  890 

1.911 

760 

8. 87 

26. 16 

i.76 

49. 87 

1. 996 

1.906 

860 

3.11 

26.34 

4.48 

60.42 

2. 084 

1.914 

960 

2.94 

26.46 

4.  23 

60. 89 

2. 070 

1.924 

1,060 

2.84 

26.61 

4. 03 

61.  24 

2.014 

1.93S 

1, 160 

2.66 

26.66 

3.  86 

61. 65 

2.096 

1.  934 

1,260 

2.  66 

26. 66 

3. 73 

61.  74 

1.966 

1.941 

1,360 

2. 63 

26.68 

3.46 

62. 17 

1.869 

1.911 

1,460 

2.43 

26.74 

3.44 

52. 19 

2.004 

1.907 

1,660 

2.37 

26. 77 

3. 26 

52.44 

1.892 

1  1.914 
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IV. 

Table  showing  velocities  and  resistances  at  different  depths  and  comparisons  squares  of  vdodties 
to  resistances.  Observations  made  with  96  and  \2Q-pound  weights.  Deep-sea  line. 


Depth. 

96-pound  weight. 

126-ponnd  weight. 

Batk»  of  squares  of  relo- 
dties. 

i. 

a 

•8 

1 

Velocity. 

Resistance  to  line. 

Velocity. 

Resistanoe  to  line. 

Fathom. 

Potmdt. 

Fut. 

Pamd». 

0 

27.  26 

26.  99 

60 

11.54 

67.  C4 

13.  93 

80.  02 

1.467 

1. 183 

150 

7.41 

76. 96 

8.44 

98.58 

1.  297 

1. 298 

350 

5.94 

78.  12 

6.  82 

103. 39 

1.818 

1.310 

350 

5.  17 

79.  07 

5.60 

104.  56 

1.178 

1.  322 

i50 

4.  69 

79.69 

6  31 

104. 97 

1.  282 

1.319 

550 

4.  36 

79.  93 

5.  04 

105.  45 

1.342 

1.319 

650 

4.11 

80. 16 

4.  89 

105. 67 

1.414 

1.318 

750 

3.  89 

80.  39 

4.48 

106. 16 

1.  326 

1.321 

850 

3. 73 

80.  49 

3.  98 

106. 88 

1. 138 

1.328 

950 

3.61 

80.  59 

4. 19 

106.61 

1. 847 

1.  323 

1, 050 

3. 47 

80. 70 

3.  98 

106.88 

1.816 

1.  325 

1, 150 

3.37 

80.  77 

4.05 

106.  82 

1.444 

1.  322 

III. 


Table  showing  influence  of  different  lengths  of  line  moving  with  the  same  vdocity.  RaJtios  (f  length 

to  ratio  of  resistances. 


1 

> 

Depth. 

R. 

Ri. 

1 

1 

■s 

o 

1 

Ki.B. 

Depth. 

B. 

Ri. 

Ratio  of  lengths. 

E».B. 

g 

s-s 

1  ■ 
&-8 

g  "S 

00 

u 

2  32 -pound 
shot. 

96-ponnd 

weight. 

"S  - 

li 

s  * 

1-4 

96-p<nmd 

weight. 

126-pound 

weight. 

m. 

Fathom. 

Fathom. 

Pound*. 

Pound*. 

Fathom. 

Fathom. 

Pound*. 

Pound*. 

II  n 

70 

200 

2.  857 

120 

175 

1.458 

100 

220 

2.  200 

140 

200 

71.  6 

96. 8 

1.428 

1.361 

120 

280 

2.  325 

170 

240 

73.  8 

100. 0 

1. 411 

1.365 

U 

6.5 

160 

340 

21.7 

47.6 

2.  266 

2. 193 

200 

280 

76.2 

101.5 

1.400 

1.350 

6.0 

190 

420 

23.2 

48.6 

2.211 

2.  090 

240 

330 

76.6 

102.7 

1. 376 

1. 841 

5.6 

230 

610 

24.5 

49.3 

2.217 

1  2.012 

300 

400 

77.8 

103.9 

1.  333 

1.336 

6.0 

290 

640 

25.7 

50.0 

2.  206 

1.945 

380 

500 

78.8 

104.9 

1.316 

1.  331 

4.5 

350 

820 

26.7 

50.8 

2.  342 

1.  902 

520 

660 

79.6 

105.7 

1.  269 

1.328 

4.0 

480 

1,080 

28.2 

51.8 

2.  250 

1.837 

710 

880 

80.2 

106.5 

1.  239 

1.328 

3.5 

650 

1,400 

29.7 

52.4 

2. 153 

1.  764 

1,080 

1,340 

80.7 

107.2 

1,240 

1.328 

3.0 

880 

1,900 

31.3  . 

2.  159 

1,650 

81.2 
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VII. 

Cmparism  <f  resistances  upon  the  same  lengths  of  lines  of  different  diaimters,  moving  cd  the  same 

velocity. 


DSBP-8BA  USB. 

SMALL  USB. 

fl 

a 

Dspik. 

^  a 

Depth. 

0  O 

p  5 

B. 

1  ^ 

R. 

■§ 

96-poimd 

■S  ® 

1  32-poaiid 

1  § 

1 

weight. 

shot. 

FUU 

Fathom, 

Poundt, 

Pounds, 

Fathoms, 

Pounds. 

Pounds, 

8.0 

120 

70 

7.6 

140 

71.6 

100 

■■M 

7.0 

170 

73.  8 

120 

mam 

6.5 

200 

76.2 

0,  3766 

150 

21.7 

0. 144 

6.0 

240 

76.6 

0. 3191 

190 

23.2 

0.122 

6.6 

300 

77.8 

0.  2593 

230 

24.6 

0. 106 

6.0 

380 

78.8 

0.  2073 

290 

25.7 

0. 088 

4.6 

620 

79.6 

0. 1530 

350 

26.7 

0.  076 

4.0 

710 

80.2 

0. 1129 

480 

28.2 

0. 058 

3.6 

1,080 

80.7 

0. 0747 

650 

29.7 

0.  045 

3.0 

1,650 

81.2 

0. 0492 

880 

81.3 

0. 085 

YL 

Table  shoiving  infivence  of  lengths  at  different  depths. 


1 

Depth. 

I 

£ 

S 

Ri.R. 

B. 

Ratio  of  lengths. 

OB 

1 

1 

*0 

o 

1 

Depth. 

Difference. 

R^.R. 

B. 

Ratio  of  lengths. 

1 

o 

1 

1 

«  ■ 

H 

2  32 -pound 
shot. 

■S  s 
i  % 

0«  03 

i  ^ 

126-pound 

weight. 

Fsd 

m. 

Fdh. 

Fdh, 

Founds. 

Pounds. 

Path, 

Path. 

FiOh. 

Pounds. 

Pounds. 

kH 

176 

7.5 

220 

mu 

imi 

mm 

200 

25.2 

71.6 

2.  841 

7.0 

139 

280 

mu 

B 

240 

26.2 

73.8 

2.817 

6.5 

160 

340 

190 

26.  9 

21.7 

200 

280 

80 

26.3 

76.2 

2. 50 

2.  869 

M 

190 

420 

230 

26.3 

28.2 

1.  211 

1. 090 

240 

830 

90 

26.1 

76.6 

2.  66 

2.  938 

5.5 

230 

610 

280 

24.8 

24.6 

1.217 

1.012 

300 

400 

26.1 

77.8 

3.  00 

2.  981 

5.0 

200 

640 

350 

26.3 

26.7 

1. 207 

0.  984 

380 

600 

120 

26.1 

78.8 

3. 17 

3.  019 

4.5 

350 

820 

470 

24.1 

26.7 

1.  348 

0. 903 

520 

660 

140 

26.1 

79.6 

3.71 

3.  049 

1,080 

28.2 

1.  260 

0.  837 

710 

880 

170 

^6.3 

80.2 

4. 18 

3.  072 

3.6 

660 

1,400 

20.7 

0.764 

1,060 

1,840 

260 

26.6 

80.7 

4. 16 

3.045 

880 

1,900 

m 

31.8 

I 

1,660 

81.2 
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BEPOBT  OF  THE  SUPERINTENDENT  OF 


Vin. — ThbU  ihowing  ir^fluinee  qf  Unfftht  at  different  dqih*. 


Velocity. 

Depth. 

Difference. 

Ri.B. 

R. 

Ratio  of  lengths. 

00 

8 

i 

JS 

s 

o 

& 

Depth. 

i 

§ 

& 

1 

Ri.B. 

B. 

Ratio  of  lengths. 

1 

o 

1 

1  32-pound 
shot. 

s 

S3  -9 

It 

«o  ^ 

o> 

126-poand 

weight. 

Feet. 

Path. 

Path. 

Path. 

Poundt. 

Poundt. 

Perth. 

Path. 

Path. 

Pomdt. 

Pmmdt. 

kKI 

70 

120 

175 

7.  fi 

100 

220 

mi 

mw 

140 

200 

mM 

96.8 

■19 

120 

280 

mi 

■m 

170 

240 

mu 

100.0 

6.5 

150 

340 

190 

47.  C 

1.789 

1. 838 

300 

280 

80 

26.2 

101.5 

3.  500 

3. 874 

6.0 

190 

420 

230 

25.3 

48.5 

1. 826 

1.917 

240  , 

330 

90 

26.  1 

102.7 

3.  666 

3. 935 

5.5 

230 

510 

280 

24.8 

49.3 

1.821 

1.  988 

400 

100 

26. 1 

103.9 

4. 000 

3.981 

5.0 

290 

640 

350 

25.3 

50.0 

1. 829 

1.  976 

380 

500 

120 

26.3 

104.9 

4.166 

3. 988 

4.5 

350 

820 

470 

24.1 

50.8 

1.  745 

2. 108 

520 

660 

140 

26.1 

105.7 

4.714 

4.049 

4.0 

430 

1,080 

600 

23.6 

51.8 

1.800 

2. 195 

710 

880 

170 

26.3 

106.6 

5.176 

4.049 

3.5 

650 

750 

22.7 

52.4 

1.866 

1,080 

1,340 

260 

26.3 

107.  2 

5.154 

4.076 

3.0 

880 

HKiiiTia 

1,020 

1,650 

’  1 

IX. — 7h6le  thowing  the  raUe  qf  deeoent^  vdoeity^  reeietanee  to  tinker  and  Une^  and  wight  qf  line  in  waUr^  from  eheereatkme  made  hg 
Lunt,  Omg,  Jotqfh  Dayman,  R.  N.  Diameter  qf  line,  2  inehm.  Weight,  96  ptnmde.  Speeifie  graeity,  1.  S. 


Depth. 

Intervals  of  times 
of  desoent. 

Velocity. 

S 

1 

1 

Resistance  to  line. 

Weight  of  line  in 
water. 

Remarks. 

Pathomt. 

tn.  t. 

/hrf. 

Poundt, 

Poundt. 

Poundt. 

0 

27.  26 

82.0 

On  bringing  the  apparatus 

100 

1  24 

7. 14 

6.  62 

100.6 

23 

back  to  the  surfsoe  after 

200 

1  17 

4. 35 

4.33 

119.4 

46 

2,400  fisthoms  had  run 

300 

2  01 

138. 1 

69 

400 

2  07 

156.8 

92 

was  found  ooiled  upon 

500 

2  20 

175.6 

115 

thA  (tlnkAr.  TVia  liApth 

600 

2  18 

194.2 

138 

was  probably  not  great¬ 

700 

212.9 

161 

er  than  2,000  fathoms. 

800 

231.6 

184 

900 

250.3 

207 

L  000 

269.0 

230 

100 

287,7 

253 

200 

296.4 

276 

,  300 

325.1 

299 

,  400 

343.8 

322 

,500 

362.5 

345 

,600 

881.2 

368 

.700  . 

399.9 

391 

,800  - 

418.6 

414 

,900  . 

. 

437.3 

437 
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APPENDIX  No.  38. 

Apparatus  for  harlor  soundings^  proposed  hy  Lieut  E.  B.  Hunt^  and  constructed  for  the  use  of 

the  United  StcUes  Coast  Survey, 

Boston,  October  12,  1858. 

Drab  Sm:  In  accordance  with  your  instructions  I  have  made  various  observations  with  the 
apparatos  for  harbor  soundings. 

This  instrument  is  intended  for  running  lines  of  soundings  in  harbors  and  water  of  moderate 
depth.  The  principle  is  that  of  measuring  barometrically  the  pressure  due  to  the  depth,  this 
pressnre  being  transmitted  to  a  manometer  or  pressure  indicator  by  a  column  of  atmospheric 
air.  This  is  effected  by  means  of  an  elastic  bag  filled  with  air,  which  is  dragged  upon  the 
bottom,  and  is  connected  by  a  flexible  air-tight  tube  with  the  manometer,  which  is  placed  in  a 
boat  or  surveying  vessel,  where  the  variations  of  pressure  shown  by  the  index  are  observed 
and  recorded. 

The  India  rubber  air-vessel,  when  distended,  contains  about  six  gallons  of  air;  it  is  pear- 
shaped,  and  is  enclosed  in  a  metallic  case  of  the  same  form,  so  that  it  may  offer  little  resistance 
when  passing  through  the  water,  the  case  being  of  sufficient  weight  to  sink  the  air-vessel. 
The  tube  is  made  of  three  layers  of  vulcanized  India  rubber,  canvas  being  used  in  the  central 
layer  to  give  greater  strength;  its  diameter  is  six-tenths  of  an  inch,  with  a  bore  of  two-tenths; 
it  is  firmly  attached  to  the  neck  of  the  air-bag,  from  which  it  extends  to  the  manometer,  and  is 
secured  to  it  by  an  air-tight  union  coupling.  This  instrument,  which  shows  the  amount  of 
pressure  per  square  inch,  is  known  as  Bourdon’s  steam-gauge,  (Ashcrofts’  patent,)  the  common 
graduation  in  pounds  being  changed  to  feet  and  fathoms.  If  used  in  sea  water  the  pressure 
per  square  inch  is  0.4455  pound  at  a  depth  of  one  foot,  and  2.67  pounds  upon  the  dial  is 
marked  one  fathom,  the  length  of  each  fathom  division  being  about  one  inch,  so  that  fractions 
of  feet  are  easily  read. 

The  length  of  the  India  rubber  tube  is  one  hundred  and  fifty  feet,  which  is  sufficient  for  a 
depth  of  about  eight  fathoms.  To  prevent  excess  of  strain  upon  the  tube,  a  drag-rope  is 
lashed  to  it  at  intervals,  and  secured  at  one  end  to  the  neck  of  the  air-case,  the  other  end  being 
made  fast  to  the  boat. 

When  the  apparatus  is  to  be  used  the  air-bag  is  inflated  and  the  stop-cock  at  the  opposite 
end  of  the  tube  is  closed;  it  is  then  screwed  fast  to  the  pressure-gauge  and  the  stop-cock  opened; 
the  bag  is  lowered  to  the  bottom  by  means  of  the  drag-rope,  and  the  pressure-gauge  placed 
m  any  convenient  position  in  the  boat,  which  is  then  rowed  in  the  direction  of  the  line 
upon  which  soundings  are  to  be  made.  As  the  air-vessel  rises  and  falls,  following  the  curvature 
of  the  bottom,  the  index  of  the  manometer  shows  the  pressure,  in  pounds,  upon  each  square 
inch,  and  the  depth  in  feet  or  fathoms,  which  being  recorded  at  regular  intervals  gives  a  perfect 
outline  or  profile  upon  the  line  traversed.  The  continuous  indication  of  depth  given  by  this 
instrument  becomes  an  important  feature  when  it  is  used  in  dragging  for  bars  or  shoals  along 
channel  ways. 

With  one  hundred  feet  of  tube  attached  the  instrument  is  so  sensitive  that  a  change  in  the 
depth  of  immersion  to  the  extent  of  an  inch  is  shown  by  the  index. 

The  escape  of  a  large  part  of  the  air  from  the  bag  does  not  diminish  the  pressure  upon  the 
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manometer,  the  exact  pressure  due  to  the  depth  being  indicated  so  long  as  any  air  remainB  in 
the  air-vessel. 

As  the  air-vessel  cannot  be  in  actual  contact  with  the  bottom,  the  manometer  indicates  a  few 
inches  less  than  the  actual  depth;  it  is  therefore  necessary,  when  observations  are  commenced, 
to  determine  the  amount  of  correction  by  sinking  the  bag  in  any  known  depth  of  water  and 
noting  the  difference  between  this  and  the  index  reading. 

The  apparatus  can  be  used  to  advantage  as  a  sounding  iristrumeiiiU  on  a  bottom  that  is  free  from 
abrupt  obstructions,  and  as  a  tide  meter  on  board  a  vessel  or  at  the  shore.  In  all  the  soundings 
made  the  position  of  the  index  corresponds  precisely  with  the  depths  given  by  the  lead  and 
line.  Its  use  as  a  tide  meter  on  board  the  Coast  Survey  steamer  Bibb  is  stated  by  lieut.  Gomg. 
Murray  ae  being  very  satisfactory,  and  that  officer  suggests  that  if  this  instrument  is  provided 
for  the  vessels  of  the  Coast  Survey  it  will  not  be  necessary  to  station  observers  on  the  shore 
to  record  the  height  of  the  tide.*  The  bag,  enclosed  in  a  case,  was  lowered  to  the  bottom, 
the  rubber  tube  brought  in  at  one  of  the  side  lights,  and  the  pressure-gauge  suspended  above 
the  cabin  table.  When  the  vessel  is  lying  at  anchor  the  state  of  the  tide  is  known  oit  board  at 
any  moment,  the  position  of  the  index  having  been  once  compared  with  mean  low  water,  and 
this  reading  deducted  from  each  subsequent  observation. 

It  is  often  difficult  to  find  a  suitable  place  for  the  tide-staff,  and  this,  together  with  the  expense 
of  keeping  an  attendant  on  shore,  may  perhaps  render  it  advisable  to  adopt  this  mode  of  making 
tidal  observations. 

On  account  of  the  lateness  of  the  season  I  have  been  unable  to  comply  with  your  orders 
relative  to  observations  for  the  determination  of  the  height  of  the  tide-wave  at  a  distance  from 
the  shore.  During  the  calm  weather  of  the  next  season  this  can  readily  be  done  on  the  seaward 
side  of  George^  8  shoal,  or  at  such  other  point  as  you  may  designate. 

I  am,  very  respectfully,  your  obedient  servant, 

JOHN  M.  BATCHELDER. 

Professor  A.  D.  Bache, 

S leper intendent  U.  S.  Coast  Survey. 


APPENDEC  No.  39. 

Export  of  Assistant  L.  F.  Pourtales  on  the  progress  made  in  the  microscopical  examination  cf  sped- 

mens  of  bottom  from  djeep-sea  soundings. 

Coast  Survey  Office,  Octeher  28,  1868. 

Sir:  I  beg  to  submit  the  following  report  on  the  progress  made  in  the  examination  of  the 
specimens  of  sea-bottom  and  of  the  organic  remains  which  they  contain,  with  which  you  have 
entrusted  me. 

In  a  communication  to  you,  dated  September  10,  1856,  I  had  laid  out  the  principal  points  I 
intended  to  take  up.  I  did  very  little,  however,  until  the  autumn  of  1857,  owing,  chiefly,  to 
the  want  of  books  of  reference  and  my  consequent  ignorance  of  what  had  been  done  in  this 
branch  of  late  years  in  Europe.  At  that  time  I  visited  Cambridge,  where  Professor  Agassiz' 
fine  library  and  kind  advice  afforded  me  an  opportunity  of  becoming  acquainted  with  the  recent 
works  of  the  principal  foreign  microscopists.  Very  valuable  information  was  also  obtained  from 
®  A  reference  mark  of  a  fixed  character  will  stUI  be  needed,  for  obvious  reasons. — A.  D.  B. 
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iU  eoUeotiiioia^  Ittto  PrefMKur  J.  W.  Bailey,  West  Pekit,  beqwftthsed  by  him  to  the 
SoitmfioGioty  of  Jfotmal  Sistory,  ami  I  was  permitted  to  select  from  the  rough  BUKtorial  left 
by  hitt  fi)f  disliibAtioii  more  than  ^0  epeoimeas  of  sea  bottoosts,  sedimentary  rocks,  soils,  and 
ififiisorial  earths^  firom  all  parts  of  the  world,  and  all  cod  taming  •microscopical  organic  remains, 
wkioh  will  be  of  great  atility  for  comparison  and  for  Wording  standard  forms.  Since  my  return  I 
have  dsFoted  a  part  of  my  time  to  the  study  of  oar  specimens,  by  means  of  the  fine  Spencer 
■iiucrssa^  beloBging  to  the  Smithsonian  Institation,  and  kindly  loaned  to  me  by  Professor  Henry. 

The  pmcipal  object  of  my  investigations  has  been  the  Foraminiferae  or  Polythalamia,  the 
o^ate  shells  of  which  cover  the  Ix^^tcan  of  the  ocesm,  sometimes  to  such  an  extent  as  to  exclude 
say  other  material.  Notwithstanding  the  important  part  which  these  small  beings  have  played 
iageek^ioal  ages,  and  are  still  playing  at  the  present  day,  modifying  and  increasing  the  crust 
of  oar  globe  in  a  manner  probably  still  more  extensive  than  the  corals,  they  are  yet  but  very 
iaperfe(^y  known,  tfnch  as  has  been  written  on  the  subject  in  late  years  by  careful  zoological 
ifiyeotigatsrs,  our  knowledge  of  their  organization,  reproduction,  and  even  their  rank  in  the 
loolagiosl  soeJo,  is  msatisfaetory,  so  much  so  that  doubts  are  expressed  by  a  very  high  authority 
M  to  whether  they  belong  to  the  animal  or  vegetable  kingdoms. 

The  abandant  material  oontadned  in  the  collection  of  specimens  of  sea  bottom  mde  dimog 
the  progress  of  ^e  survey  makes  me  hope  to  be  able  to  solve  some  of  these  questions,  as  w^ 
as  those  connected  with  the  interesting  and  complicated  structure  of  the  shell,  the  carious 
mathematical  relations  in  the  suocession  of  the  cells,  the  geographical  distribution,  the  distri¬ 
bution  according  to  depth,  Ac. 

During  the  last  winter  I  bad  made  arrangements  to  receive  the  specimens  preserved  in  sea 
water  aa  early  as  possible  ^ter  having  been  collected,  hoping  to  be  thus  enabled  to  observe  the 
Foraminiferae  alive.  They  have  been  found  by  some  observers  to  bear  transportation  very 
wdl  and  to  Uye  a  long  time  in  captivity.  Accordingly  spedmens  were  received  from  Comman¬ 
der  B.  F.fiandsand  Lieutenant  W.  G.  Temple,  U.  S.  N.,  and  Mr.  Gustavns  Wiirdemann.  I 
was,  however,  disappointed  in  all  but  one  doubtful  instance,  although  some  small  molluscs  were 
found  alive  in  the  same  water,  and  remained  so  for  some  time.  The  specimens  were,  however, 
well  w<tfth  tile  trouble,  adding  many  new  species  to  the  collection. 

By  yoar  direction  I  examined  the  specimens  obtained  by  Commander  Sands  in  carrying  a 
^  of  eoitfMfings  between  the  Tortugas  and  Havana.  They  all  consist  of  a  gray  mnd,  becoming 
more  dark  as  the  soundings  approach  the  coast  of  Cuba.  A  few  new  Foraminiferae  were  found 
fo  it,  but  the  greater  part  were  the  usual  species  found  in  the  Gulf  Stream  soundings. 

h  making  prepwratiom  for  iUustratiug  the  structure  of  the  shell  of  Orbulina  universa,  the 
curious  fact  was  discovered  that  many  of  the  specimens  contained  a  young  Globigerina  more  or 
^  developed,  so  that  these  two  genera  must  be  considered  as  one  only,  the  two  forms  being 
probably  but  two  stages  of  alternate  generations.  Numerous  preparatioiis  were  made  and 
preserved  to  illustrate  the  different  staged  of  development,  and  a  short  notice  of  the  fact  was 
communicated  with  your  permission  to  the  American  Journal  of  Science  and  Art,  und  published 
in  its  number  for  July  of  this  year. 

The  fine  coBeotion  of  specimens  obtained  in  the  Gulf  Stream  by  Commander  Sands  in  1857, 
afforded  another  interesting  subject  of  study.  My  attention  was  partkulaiiy  called  to  acme  of 
them  brought  up  off  the  coast  of  South  Carolina,  which  consisted  almost  entirely  of  green  sand, 
which,  as  has  been  discovered  a  few  years  ago  by  Baily,  is  produced  by  an  incrustation  of 
the  cells  of  Foraminiferae  by  a  silicate  of  iron,  leaving,  after  the  decomposition  of  the  calcareous 
32  e 
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■hell,  a  most  beautiM  inside  cast  of  the  cells  and  their  connecting  tabes,  and  eyen  of  the  most 
delicate  ramifications  of  minxite  canals  in  the  sabstanoe  of  the  sheU.  Snch  caste  fill  the  ee 
(Sailed  marls,  need  as  fertilizers  in  New  Jersey,  rotten  lime-stone,  and  namerons  other  forma- 
tionB  of  the  chalk  and  tertiary  periods  underlying  so  large  a  part  of  onr  eonthem  States. 
The  specimens  in  question  present  a  beautiful  example  of  the  successiye  transformations. 
By  the  side  of  the  most  fresh-looking  Foraminiferae,  of  various  species,  are  found  specimens 
having  a  yellowish  appearance,  which,  on  being  opened,  are  found  to  be  filled  with  an  opaque 
ochraceous  substance.  In  more  advanced  ones  this  8ubstan(^  turns  greenish,  the  shell  at  the 
smne  time  becoming  full  of  cracks,  and  dropping  off  piecemeal;  next  we  find  the  nuclein 
fireed  of  ail  trace  of  shell,  at  first  greenish,  but  becoming  tdterwards  black  cmd  polished,  and 
con^omerating  into  smooth  black  pebbles.  All  trace  ci  their  origin  seems  then  lost,  but 
on  grinding  and  polishing  one  of  those  pebbles  into  a  thin  plate,  transparent  enou^  to 
be  viewed  under  the  microscope  by  transmitted  light,  the  spiral  succession  of  c^ls  of  the 
Foraminiferae  is  plainly  to  be  rec<^nixed.  Foraminiferae,  although  forming  the  majority  (ff 
those  casts,  are,  however,  not  the  only  source  from  which  they  are  derived.  The  cavittes  ^ 
small  molluscs,  milleporae,  the  canals  in  the  shells  of  barnacles  (Balanns)  are  foimd  partiy  filled 
with  the  same  sabstanoe.  The  subject  will  be  pursued,  and  the  preparations  compared  with 
the  green  sand  marls  of  Mississippi,  for  a  valuable  collection  of  which  I  am  indebted  to  Dr.  £. 
W.  Hilgard,  State  geologist. 

It  is  remarkable  that  in  many  localities  of  onr  southern  coast,  in  moderate  depths,  the  dead 
shells  which  abound  in  the  soundings  undergo  a  change  from  white  to  yellow,  then  to  brown  or 
dark  gray,  and  finally  to  a  glossy  black.  Their  small  fragments  in  that  state  form  the  black 
specks  so  commonly  mixed  with  the  white  quartz  sand.  My  attention  was  first  called  to  this 
fact  by  Dr.  A.  A.  Oould,  of  Boston.  Here  it  is,  however,  the  substance  of  the  shell  which 
undergoes  a  change,  whilst  in  the  Foraminiferae  it  is  a  foreign  subsinnce  filling  up  the  cavities. 
The  black  grains  formed  by  the  latter  process  are  readily  distinguished  from  those  formed  from 
shells.  These  are  harder  and  smooth,  the  others  softer  and  Iddney-shi^ed. 

Numerous  preparations  of  all  the  above  described  objects  have  been  mounted  fin*  the  micro¬ 
scope,  and  a  few  of  them  drawn.  I  was  in  hope  at  one  time  that  they  might  be  reproduced  by 
photography,  experiments  having  been  made  by  Mr.  G.  A.  Schott;  but  although  he  succeeded 
very  weU  with  the  smaller  microscopical  objects,  the  <M>mparatively  great  tfai<daMes  of  the 
Foraminiferae  and  their  high  relief  prevents  the  whole  of  a  specnmen  being  brought  into  one 
focus  of  the  microscope,  so  that  only  small  portions  can  be  seen  at  once.  I  am  very  desirous  to 
have  them  reproduced  by  a  good  draughtsman.  My  own  attempts  have  resifited  in  too  great  a 
less  of  time  with  too  little  artistic  attainments. 

In  ccmoluding,  1  would  remark  that  my  investigataons  bear  as  yet  a  very  desultory  appear¬ 
ance.  This  is  scarcely  to  be  avoided,  as  I  have  (xmfined  myself  to  collecting  facts,  pursuing 
new  ones  when  they  presented  themselves  collaterally,  and  deferring  generalities  untfi  I  shall 
have  accumulated  a  good  basis  of  observations  to  stand  upon. 

Very  respectfully,  your  obedient  servant, 

L.  F.  POUBTALES. 

Pnff.'  A.  D.  Baohb,  LL.D., 

SuperintmdaU  27.  S.  Cfoatt  ISurveg. 
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APPENDIX  No.  40, 

Review  hy  Professor  W.  P.  Troidbrtdge,  Assistant  in  the  Coast  Survey,  rdating  to  the  origin,  cost, 
and  progress  of  fordgn  geodetic  surveys,  toith  other  data  for  comparison  with  the  results  of  the 
United  States  Coast  Survey. 

TRIGONOMETEICili  SURVEYS  OF  ENGLAND,  IRELAND,  AND  SCOTLAND. 

ENGLAND. 

The  trigonometrical  survey  of  England  had  its  origin  in  the  operations  for  determining  the 
difference  of  longitude  between  the  observatories  of  London  and  Paris,  according  to  a  plan 
suggested  by  Cassini  de  Thury  in  a  memoir  published  in  Paris  in  1783.  This  memoir  set 
forth  the  great  advantages  which  would  result  to  astronomy  by  carrying  a  series  of  triangles 
from  the  neighborhood  of  London  to  Dover,  there  to  be  connected  with  those  already  executed 
fa  Fraase,  1^  wbi^  combined  operatians  the  relative  situations  of  the  two  most  famous 
obsenratories  in  the  world,  Greenwich  and  Paris,  would  be  more  accurately  ascertained. 

The  work  was  emdcmted  under  fbe  direction  of  the  Soyal  Sodety  by  Major  General  Boy, 
F.  B.  S. ;  the  first  base  being  measured  on  Hounslow  Heath,  and  a  base  of  verification  being 
measured  on  Romney  Marsh.  In  1791  the  actual  survey  of  the  kingdom  was  commenced  upon 
the  basis  of  the  triangulation  already  executed.  The  base  on  Hounslow  Heath  was  remeasured, 
and  the  tri angulation  continued  under  the  charge  of  Lieutenant  Colonel  Williams  and  Captain 
Mudge,  of  the  royal  artillery,  and  Mr.  Isaac  Dalby,  from  1791  to  1799.  From  1800  to  1809 
the  survey  was  continued  under  the  direction  of  Lieut.  Col.  William  Mudge  and  Captain 
Thomas  Colby ;  during  this  period  the  principal  triangulation  was  extended  over  nearly  the 
whole  of  England  and  Wales  and  a  part  of  Scotland.  The  number  of  stations  or  primary 
points  was  about  200 ;  one  to  300  square  miles,  the  lines  varying  from  ten  to  fifty  miles  in 
length. 

Upon  the  basis  of  this  triangulation  it  was  determined  to  construct  a  map  of  England  con¬ 
sisting  of  108  sheets,  on  a  scale  of  one  inch  to  the  mile,  or  Txiru*  The  execution  of  the  work 
was  assigned  to  the  Ordnance  department,  and  carried  on  by  officers  of  the  royal  engineers 
sappers  and  civilians  combined,  under  the  direction  of  Colonel  Colby. 

The  state  of  the  survey  in  1835  is  shown  in  the  following  extract  from  a  memorial  of  the 
M&h  Associiition  for  the  Advancement  of  Science,  published  in  1835 : 

“The  trigOBoiBelarical  survey  of  England  commenced  in  1791 ;  of  the  IfrS  sheets  required 
for  Hne  whole  niap  @5  only  ha^  been  published  ;  at  which  rate  it  will  require  thirty  years  to 
complete  the  survey  to  the  banks  of  the  Tweed.  Urgent  calls  for  this  work  are  made  by  the 
proprietors  of  lands,  mines,  Ac. ;  and  anothmr  important  benefit  to  be  conferred  is  the  correction 
of  the  Coast  Surveys  by  determiniug  the  precise  position  of  headlands.  As  an  illustration  of 
this,  it  may  be  remarked  that  errors  in  the  most  accredited  charts  of  the  northern  coast  have 
beeu  detected  to  an  extent,  in  one  instance,  of  eleven  miles.” 

The  total  area  of  England  and  Wales  is  60,000  square  miles,  and  it  is  now  sixty-six  years 
since  the  trigonometrical  snrvey  was  first  commenced.  Eight  sheets  of  the  one  hundred  and 
eight,  on  the  one-inch  scale,  remain  to  be  finished.  The  total  expenditures  for  the  survey, 
from  1791  to  1856,  was  X993,514  sterling,  or  nearly  five  millionfs  of  dollars.  This  expenditure 
does  not  include  any  expenditure  for  the  hydrographic  survey  of  the  coast,  the  trifling  amount 
^250  only  having  been  expended  in  the  fixation  of  points  for  the  hydrographic  parties. 
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The  total  cost  to  complete  the  survey  from  the  beginning  was  estimated  by  Colonel  Colby  at 
£1,500,000,  or  seven  and  a  half  miliions  of  dollars.  More  recent  estimates  state  that  over 
£2,000,000  will  be  required,  or  about  110,600,000.* 

The  cost  per  square  mile  of  the  English  survey,  including  field-^ork,  engraving,  publishing, 
&c.,  is  £50,  or  9d.  to  12d.  per  acre  ;  for  the  one-inch  scale  the  cost  is  94<^.,  and  for  the  25-inch 
scale,  used  in  certain  districts,  \2d.  The  number  of  officers  and  sappers,  civilians,  dw., 
employed  on  the  survey  for  the  years  18-12,  1843,  1844,  and  1846,  is  shown  in  the  following 
table : 

1842 —  16  officers,  152  sappers,  517  civil  assistants,  379  laborers. 

1843—  16- -  do-  •  •246-  •  •  do-  ••773.-.  do . 560-  -  -do. 

1844—  11-  -do-  - -226- ..  do-  - -556 •  -  •  -do . 268-  -  -do. 

1846—  8- -do- -181- -do- --265-... do . 147- -do. 

These  statements  show  the  average  number  of  persons  employed  each  year  on  ^e  snwey  of 
England  alone. 

The  number  of  sheets  of  different  parts  of  England  sold,  from  1825  to  1846,  was  92,711,  at 
5«.  and  2«.  6d.  each.t 


IBELAND. 


The  survey  of  Ireland  was  commenced  in  1824,  under  the  direction  of  deneral  Colby,  and 
the  principal  triangulation  was  finished  in  1842.  The  connected  triangulation  of  England, 
Ireland,  and  Scotland,  was  finished  in  1846. 

In  the  year  1846  the  complete  survey  of  Ireland  was  finished,  on  a  scale  of  six  inches  to  a 
mile,  and  the  maps  of  thirty-one  counties  published.  Plans  of  one  hundred  and  twenty-six 
principal  towns,  on  a  larger  scale,  were  completed;  for  the  scale  of  one  inch  to  a  mile  the  field¬ 
work  for  thirteen  counties  had  been  completed.  In  1844  a  revision  of  the  maps  of  the  northern 
counties  was  ordered,  the  whole  of  which,  with  the  original  survey,  are  now  completed  and 
published.  The  cost  of  the  survey  of  Ireland  from  1824  to  1846  was  £749,117;  the  total  cost 
up  to  1856,  including  the  revision,  was  £1,077,240  sterling,  or  about  five  miUions  ^ee  hundred 
thousand  dollars. 

The  total  cost  of  the  surveys  of  England  and  Irelaikl  to  1856  was  about  $10,000,009.  The 
area  of  Ireland  is  about  30,000  square  miles.  The  number  of  officers  of  engineers,  royal  sap¬ 
pers,  civil  assistants,  &o.,  employed  on  the  Irish  survey  during  the  years  1888,  1839,  end  1840, 
is  given  in  the  followii^  table: 


sappers,  212;  civil  assistants,  892;  laborers,  923. 

“  212;  “  892;  “  923. 

“  212;  “  892;  “  923, nearly. 

The  number  of  copies  of  maps  of  the  Irish  surveys  sold  up  to  1846  was  119,000,  at  5«.  and 
2s.  6d.  each. 


1838.  — Officers,  22 

1839.  “  22 

1840.  “  22 


The  expenses  of  engraving  and  printing  the  Irish  survey,  from  1826  to  1846,  amounted  to 
£78,784,  equal  to  $393, 920.  J 


*  British  Psr.  Doc.  1851. 
f  Brit.  Psr.  Doa,  Oolbj’s  Swroj,  &e. 
I  BriUm  flw.  Dm. 
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The  foUoving  eztrAtii  &oi»  a  luaiaorial  of  tha  Boyel  goottish  Society  of  Arts,  May,  1844, 
flhoH^i  the  stete  of  tbo  savvey  oS  Scotland  at  tbat  time:  *^From  a  return  lately  furmsbed  by  the 
Boscd  of  OrdaaDoe  it  i^pears  that  the  i^rincipal  triangulation  of  the  survey  was  commenced  in 
1809,  and  cdthoagh  the  priucipal  triangulation  k  so  far  advanced  as  to  admit  of  prepress  being 
made  in  the  detailed  survey  and  the  secondary  triangnlation,  it  appears  that  no  part  of  eitb^ 
of  them  has  been  commenced,  with  the  exception  of  a  small  portion  of  the  secondary  triangn- 
lation  along  a  part  of  the  western  coast.” 

In  1846  the  secondary  triangulation  of  only  two  counties  was  completed.  It  is  stated  in  the 
London  Geographical  Journal  for  1856  that  the  survey  of  Scotland  is  now  progressing  more 
rapidly,  with  a  prospect  of  its  being  omnpleted  in  a  few  years. 

The  total  expenditures  of  the  survey  of  Scotland  up  to  the  year  1856  amounted  to  £283,688, 
or  $1,418,440. 

In  the  years  1844,  1845,  and  1846,  there  were  employed  on  this  survey  officers  and  sappers, 
&c.,  as  follows: 

1844.  — Officers  of  engineers,  2;  sappers,  10;  civil  assistants,  42;  laborers,  59. 

1845.  ‘‘  “  2;  “  27;  “  65;  “•  43. 

1846.  “  “  1;  “  36;  “  54;  “  63. 

It  is  estimated  that  £917,500  will  be  required  to  finish  the  survey.* 

From  the  foregoing  it  will  be  seen  that  the  surveys  of  the  United  Kingdom  of  Great  Britain 
and  Ireland  have  occupied  nearly  seventy  years. 

The  total  area  of  the  United  Kingdom  is  120,000  square  miles.  The  total  cost  of  the  surveys 
.np  to  1856  was  nearly  twelve  millions  of  dollars.  The  number  of  persons  engaged  in  the  survey 
of  England  at  one  time  (year  1843)  was  fifteen  hundred  and  ninety -five;  on  the  survey  of  Ire¬ 
land  the  number  engaged  in  the  year  1840  was  two  thousand  and  forty -nine;  and  on  the  survey 
of  Scotland  one  hundred  and  thirteen,  making  a  total  of  about  three  thousand  five  hundred  per- 
BOtM  engaged  on  the  English  survey  at  one  time. 

It  is  estimated  that  to  complete  the  surveys  accorcEng  to  the  plans  proposed  the  total  cost 


wifi  ho-*'- 

Porlngland* . .  £2,188,285 

For  Ireland . . . 1,077,240 

For  Scotland  . . 917,600 

4,133,005,  or  |20,665,000.t 


In  addition  to  the  surveys  of  the  United  Kingdom,  the  English  are  carrying  on  trigonometrical 
®wveys  in  Anstralia,  Tasmania,  Ceylon,  Mauritius,  and  India,  under  the  direction  of  the  royal 
engineers.  In  1848  an  expedition  was  sent  to  the  Cape  of  Good  Hope  to  remeasure  the  arc  of 
meridian  measured  by  La  Caille  in  1751.  A  new  base  was  measured  and  a  chain  of  triangles 
carried  along  the  cosiBt  for  three  hundred  miles,  which  has  since  formed  the  basis  for  an  accurate 
map  of  die  coast,  seventy  miles  of  which  have  been  completed,  t 

•BriUdiPtf.  Doc. 

fBdtltliPar.Doo.  1S61. 

tTht  Itngih  of  ootstline  of  I^gUnd,  Ireland,  and  Scotland  b  equal  to  4,il0  milea. 
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THB  HTSBOOBAPHT  <»*  ENGLAND. 

He  lijdrogra^hical  labors  of  tbe  EngUdi  have  been  more  Oxtensive  than  those  of  any  other 
nation  on  the  globe.  She  has  sent  no  less  than  fifty  expeditions  to  the  Arctic  sees,  and  has 
vessels  ccmtinnally  engaged  in  different  parts  of  tiie  world,  and  yet,  for  want  of  a  proper  system 
of  co'operation  with  the  ordnance  survey,  the  charts  of  the  coasts  of  the  United  Kingdom  are 
far  from  being  accurate  or  cmnplete. 

The  following  table  shows  the  amoonts  expended  by  the  Admiralty  in  each  year  for  hydro¬ 
graphic  surveys,  Ac.,  from  1838  to  1847: 


Tmut. 

Ko.  of  offioen 

No.  of  Teaels 
engaged. 

No.  of  men  em¬ 
ployed. 

ikzpeBaiiaFos . 

1838 

43 

13 

796 

£68,617 

1839 

46 

12 

655 

69,202 

1840 

45 

13 

656 

58,862 

1841 

60 

11 

550 

62, 617 

1848 

65 

15 

799 

91,832 

1843 

60  ! 

25 

1,416 

142, 232 

1844 

€5 

23 

1,470 

134, 126 

1845 

71 

23 

1,439 

136,583 

1846 

77 

28 

1,792 

178,782 

1847 

83 

21 

1,227 

123,678 

1 

i 

i 

1,046, 331,  or 
$5,231,655 

In  this  statement  the  expenditures  for  the  Arctic  and  Antarctic  expeditions  which  were  car¬ 
ried  on  during  the  period  above  given  are  not  included;  these  expenses  amounted  to  $1,000,000. 

The  following  are  the  items  included  in  the  expenditures,  viz :  wages  and  provisicms,  expendi¬ 
tures  of  the  vessels,  hire  of  boats,  instruments,  extra  pay  of  officers,  office  expenses,  Ac.* 

Of  the  state  of  the  charts  of  the  coasts  of  Great  Britain  as  late  as  1848  the  following  extracts 
will  give  some  idea:  (From  a  report  of  Admiral  Beaufort  in  1848.)  1,  ' '  ^ 

the  south  coast  of  England  is  very  roughly  laid  dowriy  and  with  nope  of  that  eccnrate.datail  which 
is  absolutely  necessary.”  2.  "The  charts  of  the  western  coast  of  Scotland,  frpm  the  Mull  of 
Cantire  to  Cape  Wrath,  are  in  a  most  diagrao^uL  state,  not  only  in  that  hydrographical  minute¬ 
ness  requisite  for  the  safety  of  navigation,  but  in  geographical  positions,  many  of  which  are 
several  miles  out,  even  in  latitude.”  3.  ‘‘Two  large  intervale  on  the  western  coast  of  Ireland 
have  Nctier  been,  surveyed,  and  the  charts  are  mere  eye  sketches.”  4.  ‘‘The  southeastern  coast 
of  Ireland,  between  Waterford  and  Cork,  is  in  nearly  the  same  condition.”  6.  ‘‘A  full  investi¬ 
gation  of  the  tidal  streams  of  the  English  diannel  is  a  great  desideratum  and  ought  at  once  to 
be  undertaken.” 

From  a  corresponding  report  for  the  year  1844  the  following  extracts  are  taken:  ‘‘At  home 
the  south  and  western  coasts  of  Ireland  were  so  little  known  (in  1843)  that  an  additional  survey 

•Biitiah  Par.  Doo. 


its* 

*p:ni 

.r-'ili 


i 


V 


'Hi 


V. 


Digitized  by 


m  mam  mksst  tsmoa. 


m 

\m  ooBOoeiiced  in  Cklway  bay  by  means  of  hired  boats,  and  the  Shannon  party,  having  finished 
its  work,  was  directed  to  make  a  complete  snrvey  of  Cork  harbor.  The  Firefly  was  put  on  the 
soundings  of  the  Irish  channel,  of  which  there  was  no  accurate  chart.’’  It  was  estimated  that 
the  surveys  of  the  waters  of  the  United  Kingdom  might  be  completed  in  ten  years,  with  the 
seven  steamers  and  five  hundred  and  fifty  men  which  had  been  ordered  for  the  hydrographic 
survey.* 

The  Admiralty  are  now  carrying  on  surveys  in  the  Baltic,  the  Mediterranean,  the  north  coast 
of  Africa,  the  south  coast  of  iLfrica,  the  east  coast  of  South  America,  the  China  sea,  the  Pacific 
coast  of  North  America,  and  Nova  Scotia.t 

Of  the  character  of  the  Admiralty  charts,  an  English  writer  in  Fraser’s  Magazine,  speaking 
of  the  hydrographic  labors  of  English  officers,  says  :  “Nevertheless,  though  these  oiflBcers  are 
now  more  encouraged,  the  crowded,  insufficient,  dark,  and  garret-like  condition  of  our  Admiralty 
hydrographical  department  is  still  a  disgrace  to  the  service  and  a  cause  of  difficulty  and  delay 
in  carrying  out  the  daify  duties  of  the  hydrography.”  “The  French,  Russian,  American,  and 
other  hydrographic  departments  for  the  public  service  are  very  superior  to  the  English.”  ‘ 

“It  is  to  be  regretted  that  the  charts  and  sailing  directions  sent  out  to  the  world  from  time 
to  time  by  the  British  Admiralty  are  neither  so  well  suited  to  general  use,  nor  so  comprehen¬ 
sive,  as  some  of  the  publications  compiled  from  those  very  documents  by  private  persons.” 
“Arbitrary  and  peculiar  modes  of  representing  soundings,  dangers,  Ac.,  however  satisfactory 
to  a  few  who  read  charts  easily,  do  not  suit  the  majority  of  those  who  use  them.”  “Another 
novelty  that  has  been  adopted,  in  not  only  common  sailing  directions  issued  by  authority  of  the 
Admiralty,  b^t  actually  in  such  a  standard  work  as  Horsling’s  Directory,  is  the  substitution  of 
magnetic  bearings  for  those  true  ones  which  remain  invariable.  In  such  cases  tbe  permanent 
bearings  have  been  altered  arbitrarily  to  those  by  compass,  of  which  the  correctness  is  doubt- 
fnl,  even  in  the  year  of  their  assumption,  and  which  may  vary  in  the  course  of  years.” 

“At  the  southern  extremity  of  America,  for  instance,  the  variation  of  the  compass  is  now 
nearly  two  points  easterly;  in  the  time  of  Magalhaens  it  was  only  half  a  point  easterly.” 

The  delay  in  completing  the  hydrographic  surveys  of  the  coasts  of  the  United  Kingdom 
arises  from  not  having  any  land  survey  to  work  upon  ;  ten  years  were  consumed  in  making  a 
snrvey  of  lochs  and  bays  on  the  north  coast  of  Scotland  which  ought  to  have  been  finished  in 
half  that  time.  { 

The  sales  of  Admiralty  charts  in  the  year  1855  amounted  to  55,880  copies,  the  amount  re¬ 
ceived  for  the  charts  being  jS2,990.  The  largest  size  charts  (antiquarian)  bring  3s.,  the  next 
size  2tf.,  and  the  smallest  9d, 

A  general  agent  is  employed  to  sell  the  charts,  who  is  allowed  40  per  cent. ;  sub-agents  are 
allowed  40  per  cent. 

The  sale  of  Ordnance  charts  in  1861  amounted  to  i63,960,  or  $19,760. 

Snppofling  tiie  expenditures  of  the  hydrographic  department  of  tbe  Admiralty  to  have  been 
eqnd  for  the  last  ten  years  to  the  expenditures  for  the  ten  years  previons  to  1848,  the  total 
expenditures  for  hydrography  In  England  for  the  last  twenty  years  amounts  to  over  ten  mil¬ 
lions  of  dollars,  exchisive  of  the  Arctic  and  Antartic  expeditions. 

It  has  already  been  shown  that  the  expenditures  on  the  trigonmnolriGal  siurveys  of  the  United 

O  Admiral  Beaufort’s  Report  in  1844. 

t  Joar.  London  Oeog.  Society. 
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Analyms  cf  the  Beport  (f  the  Sdect  Committee  appointed  to  ooneider  the  Ordnance  survey  cf  Scotland; 
ordered  by  the  Souoe  of  Commons  to  he  printed,  May  6,  1856. 

1.  It  appears  that  when  the  ordnance  snrrey  wee  commenoed,  in  1784,  it  wea  uttended  to 
produce  merely  a  military  map  of  the  eonthem  counties  of  the  kingdom,  but  as  the  work  ad¬ 
vanced  it  came  into  favor  as  a  road  map,  a  travelling  map,  a  county  map,  and  generid  geognph- 
ical  map.  That  so  it  continued  till  1824,  when  the  Irish  members  of  Parlument  oonduded 
that  it  would  be  advisable,  in  the  adi^tation  of  the  national  Survey  to  Irdand,  (the  triaagalatioa 
having  been  extended  to  Ireland,)  to  secure  some  further  social  advantages,  and  eiq>ecia}ly  to 
make  it  subservient  to  the  collection  of  taxes.  A.  committee  was  appointed  on  the  snbjeet, 
which  recommended  a  townland  survey*  on  a  scale  of  six  inches  to  a  mila.  A.  six-indi  scale 
was  accordingly  adopted.  When  a  portion  (the  centre  and  sonthem  parts)  had  been  cam- 
pleted,  the  government  extended  the  details  of  the  survey  from  the  boundaries  of  townlaads 
to  the  subdivision  of  fields,  and  concluded  to  extend  this  detailed  survey  to  the  north;  that  is 
still  in  progress. 

2.  In  1840  all  England,  with  the  exception  of  six  northern  counties,  had  been  surveyed  on 
a  scale  of  two  indies,  and  published  and  engraved  on  a  scale  of  one  inch,  and  a  smtdl  portion  of 
Scotland  had  been  previously  surveyed  on  a  similar  scale. 

When  the  survey  came  to  the  six  northern  counties,  it  was  found  that  those  thickly  peopled 
districts  could  not  be  properly  represented  on  a  scale  of  one  inch,  uid  the  teeasuiy  anthorised 
the  remainder  of  England  and  the  whole  of  Scotland  to  be  surveyed  on  the  six-inch  scale.  The 
survey  of  Scotland  was  suspended  in  1828,  in  order  that  the  survey  of  Ireland  might  be  pro¬ 
ceeded  wiUi,  and  was  resumed  in  1840,  the  survey  of  Ireland  having  bean  completed. 

3.  In  1849  another  committee  was  i^pointed,  but  the  only  recommendation  they  made  was 
that  the  surveys  of  towns  should  precede  those  of  the  rural  districts. 

4.  The  next  step  was  the  committee  on  the  Scotch  survey  in  1851.  The  question  before 
the  committee  was,  whether  they  would  have  a  six-inch  or  a  one-inch  map ;  they  pronouBNd 
in  fovor  of  the  one-inch  map,  and  orders  were  accordingly  given  that  the  lamsaniiq;  four  cena- 
ties  of  England,  and  the  whole  of  Scotland,  were  to  be  done  on  the  one-inch  scale. 

These  instructions  produced  great  dissatisfaction. 

5.  Consequently  numerous  petitions  were  received  to  induce  the  treaswy  te  reaemd  the 
order  in  favor  of  the  six-inch  scale,  and,  in  1853,  Lord  Elcho  drew  up  a  memmaudum  on  the  sur¬ 
vey  which  was  transmitted  with  a  treasury  circular  to  the  most  distinguished  scientific  socseties 
and  pereoBS  in  the  kingdom,  requesting  their  opinions  on  the  relative  merits  of  tiie  ^-incb  ud 
a  larger  scale,  it  being  understood  that  under  any  circumstances  the  ouednch  seals  ^euld  be 
proceeded  with.  The  replies  wmre  as  follows  :  in  favor  of  the  lux-inch  seals,  32  ;  in  favor  of  a 
larger  scale,  120 — the  latter  firms  the  most  distinguished  sources. 

A  second  circular  was  issued  to  the  same  parties,  requesting  them  to  state  what  scale  they 
would  recommend. 

*>  A  townUnd  it  a  tubdirMoa  of  a  ptnWi,  <M7tug  from  200  to  1, 000  acrat. 
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ffese  replies  were  referred  to  a  comtnittee  of  three,  who  reported  that  the  weight  of 
anthorify  was  decidedly  in  favor  of  a  scale  of  or  25-iiich  scale,  popularly  ccdled  the  “inch 
tp  the  acre’^  scjde. 

Under  these  circumstances,  the  treasury  determined  that  the  surveys  of  Ayrshire  and  Dum¬ 
friesshire  should  be  drawn  on  paper  on  the  scale  of  ^  determination 

^nld  be  arrived  at,  the  same  course  should  be  applied  to  the  other  districts. 

6.  Colonel  James  was  first  employed  as  Superintendent  in  1854. 

7.  In  1854,  the  treasury  recorded  a  minute  founded  on  a  report  of  GolonelJames,  in  relation 
to  the  engraving  of  the  ordnance  survey,  in  which  their  Lordships  stated  that  they  had  arrived 
at  the  following  conclusions  : 

(1.)  That  it  was  unnecessary  that  the  highlands  should  be  surveyed  on  the  scale,  and 
that  the  Superintendent  should  use  his  discretion  as  to  what  districts  should  be  surveyed  on 
thatsede. 

(2.)  That  the  plans  on  the  should  not  be  engraved,  but  that  copies  when  wanted 

should  be  furnished  by  the  anastatic  process.* 

(8.)  That  the  highlands,  and  other  partially  cultivated  districts,  should  be  drawn  on  a  scale  of 
m  inches,  copies  to  be  furnished  by  the  anastatic  process. 

(4.)  That  the  general  map  of  Scotland  on  the  one-inch  scale  should  be  proceeded  with. 

(5.)  Ttisi  plans  of  towns  of  more  than  4,000  inhabitants  should  be  drawn  on  a  scde  of 

(6.)  The  committee  find  that  there  is  a  gradual  progress  of  public  opinion  in  favor  of  the 
25-inch  sede. 

(7.)  The  committee  find  that  from  the  evidence  of  Colonel  Dawson  attached  to  the  Tithe  and 
Inclosure  Oommission,  if  his  suggestions  made  in  1837  had  been  complied  with,  there  would 
have  been  a  saving  to  the  government  of  <£3,529,830,  besides  a  considerable  further  outlay  in 
the  surveys  for  roads,  canals,  water  supplies,  &c. 

This  amount  was  laid  out  on  unreliable  parish  maps  for  the  special  purpose  of  commuting  the 
tithes. 

“The  Chancellor  of  the  Exchequer  was  urged  in  1837,  by  Col.  Dawson,  to  have  a  national 
survey  of  a  scale  sufficient  for  all  purposes,  mad  especially  for  the  tithe  commtssion,  made. 
The  representation  overruled,  and  the  consequence  was  an  outlay  of  two  millions  on 
unreKable  parish  maps. — {Trevdyan^  1866. f) 

“There  was  thus  an  expenditure  for  this  purpose  of  two  millions.  Colonel  Dawson  says  the 
smount  was  £3,529,830  ==  $17,000,000,  (seventeen  millions  of  dollars,)  which  would  have  been 
enough  to  survey  the  whole  of  England  on  the  largest  scale,  “ 

8.  The  committee  find  that  the  estimate  of  Colonel  James,  of  £917,000,  is  correct  (of  which 
£284,000  have  been  already  expended)  for  the  25-inch  survey;  that  for  the  6-inch  survey 
£817,000  would  be  required,  and  for  the  1-inch  survey  £250,000.  That  the  difference  in  cost 
of  the  25-inch  and  6-inch  would  be  immaterial. 

2.  Of  the  £917,000,  deducting  £284,000  already  expended,  there  remains  a  sum  of  £638,000; 
that  sum  would  be  spread  over  ten  years,  making  an  annual  expenditure  of  £63,000  a  year. 

10.  In  Ireland  a  1-inch  map  will  have  been  obtained  for  £1,293,000. 

®The  anastatic  process  oonsists  in  taking  a  tracing  from  the  map  and  taming  it  over  on  a  sheet  of  rinc ;  the  back  of  the 
i*  then  washed  with  dilute  nitric  add,  which  removes  the  sdnc,  except  on  the  lines  of  the  drawing,  where  the  oU  protects 
rinc ;  Oie  plsAe  is  then  ready  for  nso.— (Prom  the  evidence  of  Colonel  James  before  the  committee.) 

t  From  the  evidenos  of  8h  0.  IVovelyaa  before  the  ootntniUee. 

33  O 
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11.  In  England  and  Wedea  a  1-inch  map  has  been  obtained,  exclaaive  of  the  six  nerthem 
counties,  for  £989,219. 

12.  Whatever  the  first  ontlay  may  be,  it  may  hereafter  be  fonnd,  aa  in  the  case  of  Fraime, 
that  it  is  more  economical  to  produce  first  a  map  on  a  large  scale,  from  which  those  on  smaller 
scales  may  he  reduced. 

13.  The  delay  in  the  ordnance  survey  of  Scotland  has  been  caused  by  the  transfer  of  the 
surveying  staff  to  Ireland. 

14.  ^The  committee  have  come  to  a  decision  in  favor  of  a  scale  of  ytSnr*  estimate  of 
£917,000  includes  the  estimate  for  the  publication  of  the  6-iiich  and  1-inch,  reduced  from  the 
25 -inch. 

15.  The  committee  recommend  the  system  of  contouring. — {May  6,  1856.) 

It  is  stated  in  the  proceedings  of  the  committee  that  the  total  expense  of  the  surveys  of 
the  United  Kingdom,  not  including  the  hydrography,  could  not  be  less  than  £4,000,000  mr 
£5,000,000,  or  about  twenty  millions  of  dollars.  Extract  from  the  evidence  of  Colonel  James 
before  the  committee,  April,  1856: 

*^Tbe  primary  triangulation  of  the  United  Kingdom,  commenced  in  1784,  has  jwt  been  com¬ 
pleted;  by  primary  triangulation,  I  mean  that  large  triangulation  which  embraces  the  whole 
United  Kingdom,  with  sides  varying  from  sixty  to  one  hundred  and  twenty  miles.'' 

The  net  return  of  sales  of  the  ordnance  maps  of  England  and  Ireland  is  £4,000  a  year. 

Note. — ^In  Colonel  James'  evidence  before  the  select  committee  on  the  ordnance  survey  of 
Scotland,  he  says:  “Up  to  this  year  the  regimental  pay,  every  allowance  to  the  men  and 
officers,  and  every  incidental  expense  whatever  attending  the  survey,  appeared  in  the  votes 
together.  This  year,  (1866,)  without  any  reference  to  me,  it  is  stated,  after  stating  the  sum 
required:  Nota  hefne. — The  above  is  exclusive  of  the  expense  of  four  companies  of  sappers  and 
miners  employed  on  the  survey,  the  same  having  been  transferred  to  the  land  forces*'  "  So  that 
the  total  given  for  the  expenditures  for  ordnance  surveys  iadvdea  pay  of  sappers,  officers,  &c. 

Extract  from  the  evidence  of  Lieut.  R.  R.  Dawson,  before  the  select  committee  on  the 
ordnance  survey  .of  Scotland,  1856:  “The  Austrian  government  has  devoted  for  seventeen 
years  £100,000  ($500,000)  a  year  to  carry  on  a  survey,  and  contemplate  a  large  further 
expenditure."  Total  expended  by  Austria  in  seventeen  years,  $8,500,000. 

FBANCK 

The  science  of  geodetic  surveying  originated  in  the  labors  of  the  French  academicians  to 
determine  the  correct  form  and  dimensions  of  the  earth,  towards  the  close  of  the  seventeenth 
century.  The  discussions  which  took  place  in  the  Academy  of  Sciences  concerning  the  theory 
of  gravitation,  then  just  announced  by  Newton,  led  to  more  accurate  investigations  on  the 
figure  of  the  earth,  the  object  being  to  test  the  correctness  of  this  theory;  and,  in  order  to 
determine  more  accurately  the  length  of  an  arc  of  meridian,  the  principle  of  triangulation  was 
invented  or  employed  for  the  first  time.  A  measure  of  an  arc  near  Paris,  in  the  beginning  of 
the  eighteenth  century,  was  the  first  instance  in  which  this  principle  was  used. 

This  arc  was  subsequently  remeasured  with  improved  instruments,  while  at  the  same  time 
expeditions  were  sent  to  different  parts  of  the  world  by  Louis  XV,  at  great  expense,  for  the 
purpose  of  settling  the  question  of  the  earth's  figure. 

The  famous  expedition  to  Peru,  in  1735,  and  the  trigonometrical  operations  on  the  Andes, 
was  one  of  these.  Another  was  sent  to  the  Gulf  of  Bothnia,  and  about  the  year  1750  La  Caille 
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measured  an  arc  at  the  Cape  of  €k)od  Hope,  The  French  arc  was  extended  southward  towards 
the  close  of  the  last  century,  and  was  finally  completed  from  Dunkirk  to  the  island  of  Formen- 
tera  in  the  Mediterraikean,  the  length  of  the  chain  of  triangles  being  about  nine  hundred  miles. 
An  arc  of  pardlel  had  also  been  measured  from  Bordeaux  to  the  frontiers  of  Savoy.  These  two 
chains  of  triangles  formed  the  basis  of  the  map  of  France  by  Cassini,  which  was  in  use  at  the 
beginning  of  the  present  century. 

A  project  for  a  new  map  of  Prance  was  presented  to  the  minister  of  war  in  1816.  The  map 
of  Cassini  had  been  corrected,  and  the  plates  retouched  until  its  existence  could  no  longer  be 
prolonged;  and  it  was  found  also  that  the  base  upon  which  it  was  established  was  erroneous. 
It  failed  in  all  the  necessary  details  presented  by  modem  charts,  and  the  configuration  of  the 
ground  was  incorrect.  A  commission,  of  which  La  Plade  was  president,  was  appointed  to 
report  a  plan,  which  plan  was  adopted  by  the  King  in  August,  1816.  This  plan,  according  to 
the  evidence  of  the  director  of  the  ordnance  survey  of  England,  before  the  committee  of  Parlia¬ 
ment  appointed  to  investigate  the  townland  survey  of  Ireland,  anticipated  the  expenditure  of 
four  millions  of  pounds,  or  twenty  millions  of  dollars. 

The  work  was  conunenced  in  1818,  by  remeasuring  the  bases  of  the  former  survey,  and 
extending  and  verifying  the  former  triangulations.  In  1827  the  progress  was  as  follows: 
1.  The  completion  of  the  principal  chains  of  triangles;  2.  The  measurement  of  five  bases  of 
verification;  3.  The  triangulation  of  the  first  order  of  six  quadrilaterals,  by  the  crossing  of  the 
principal  chains  of  triangles;*  4.  Of  the  249  sheets  which  were  to  compose  the  new  atlas  of 
Jrance  40  were  covered,  each  with  20  to  150  geodetic  determinations  of  positions,  producing 
from  7,000  to  8,000  geodetic  points,  by  which  about  30,000  tertiary  positions  were  fixed  for 
the  topographical  work,  and  1,709  square  leagues  of  the  27,000  which  compose  the  surface  of 
the  empire  were  drawn. 

The  total  area  is  equal  to  27,000  square  leagues,  or  206,000  square  miles.  Sixteen  draughts¬ 
men,  superintended  by  two  officers,  are  constantly  engaged  in  projecting  the  charts,  on  scales 
^  Tfiinr  and  xviirvi  the  various  uses  of  the  public  service.  For  the  engraved  charts  the 
scale  was  established  at 

Seventy-five  officers,  men  of  education,  were  constantly  engaged  in  the  field-work;  thirty-six 
engravers,  taken  from  the  School  of  Engraving,  were  employed  in  the  engraving  department. 
In  1829  twenty-three  sheets  had  been  engraved,  comprising  the  territory  between  Paris  and 
the  northern  frontiers,  and  a  chart  of  the  triangles  was  nearly  finished,  t 

The  expenditures  on  the  maps,  including  field  and  office  work,  pay  of  officere,  &c.,  from  1818 
to  1828  (ten  years)  amounted  to  1,270,000  francs,  or  $254,000.  It  was  estimated  at  that  time 
that  it  would  require  thirty  years  to  complete  the  survey  with  the  force  then  employed.! 

The  progress  in  1846  was  as  follows:  Number  of  sheets  published  was  105;  the  number  in 
the  hands  of  the  engraver  40;  number  finished  on  the  ground  163.  The  primary  triangulation 
was  finished  in  1844.  The  number  of  officers  employed  in  1846  was  78:  on  geodesy  14,  on 
^Pography  65,t 

The  number  of  sheets  finished  at  the  present  time  is  172,  comprising  about  163,000  square 
miles;  the  cost  per  acre  is  about  8i  cents.  The  cost  of  each  large  chart  was  fixed  at  twelve 
francs,  (|2  40,)  each  chart  representing  a  surface  of  130  square  miles.  The  charts  of  England 
corresponding  cost  $6  20,  each  chart  representing  108  square  miles. 

•“Bie  plan  of  the  aorrey  required  the  whole  of  France  to  be  divided  by  panllel  idialns  of  trlauglei,  so  ae  to  form 
SBidrUateiata  with  sides  of  100,000  metres. 

t  Memorial  da  Depot  de  la  Guerre,  1827.  t  Geograpbie,  1840. 
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The  surveys  are  executed  by  the  Ingenieurs  Geographiques  and  o^oers  de  TBtat  Major. 

In  addition  to  the  geodetic  and  trigonometric  operaticmii  in  France,  the  French  officers  de 
TEtat  Major  are  now  engaged  in  making  a  map  on  a  large  scale  of  the  mty  atni  environs  of 
Eome.* 

An  extensive  triangulation  of  the  western  coast  of  France  was  commenced  in  1816  tmder  the 
direction  of  Beautemps  Beauprg,  and  executed  by  the  hydrognq>hic  engineers  Daussy  and 
B^at,  for  the  purpose  of  forming  a  basis  for  the  survey  of  the  coast.  In  1839  a  net-work  of 
triangles  had  been  completed  from  Dunkirk  to  St.  Sebastian  in  Spain,  t 

This  triangulation  occupied  about  twenty-three  years. 

A  triangulation  of  the  southern  coast,  from  Yillefrano  to  Cape  SerbSre,  was  finished  by  B%at 
in  1844,  for  the  hydrographic  survey  of  that  coekst.  These  operations,  cmnmenced  in  1816, 
were  divided  into  three  periods:  the  first,  from  1816  to  1829,  was  oocnpied  in  the  trkngulatkm 
between  Brest  and  St.  Sebastian  in  Spain;  the  second,  from  1829  to  1839,  on  the  triaogulation 
from  Brest  to  Dunkirk;  and  the  third,  from  1839  to  1844,  was  occupied  in  tee  survey  of  the 
southern  coast,  t 

The  work  was  conducted  under  the  direction  of  the  ^^Depdt  de  la  Marine/’  and  was  inde¬ 
pendent  of  the  trigonometrical  survey  of  the  empire,  which  is  carried  on  under  tee  “Depdt  de 
la  Guerre;”  the  triangles  are  to  be  connected  ultimately  with  the  new  map  survey,  by  which 
they  will  be  verified. 

The  French  are  about  to  redetermine  the  longitudes  of  the  principal  stations  of  the  great 
trigonometrical  survey  by  the  method  of  the  electric  telegraph,  a  method  which  was  first 
employed  on  the  United  States  Coast  Survey  in  1849. 

The  survey  of  the  coast,  commenced  in  1816  by  Beautemps  Beaupr^,  forms  the  basis  of  tee 
accurate  hydrographical  charts  that  have  been  niade  of  the  seacoast  of  France.): 

The  hydrographic  surveys  now  embrace  the  whole  of  the  seacoast  of  France,  and  teeir  hydro- 
graphic  engineers  are  now  engaged  in  making  charts  of  the  coast  of  Italy  and  the  coast  of 
Algiers.  A  very  accurate  chart  of  the  straits  of  Gibraltar,  the  first  that  was  ever  made,  has 
just  been  completed.  It  is  based  on  a  triangulation  extending  some  distance  along  the  shores 
of  Africa.  The  greatest  depth  of  the  straits  was  found  to  be  500  fathoms.  § 

The  following  table  shows  the  amount  of  expenditure  for  hydrographic  purposes  by  the 
Depot  de  la  Marine,  from  1834  to  1848: 


1834  . 

1835  . 

1836  . 

1837  . 

.  774,000  “ 

looo ...••• ...... *••• 

1 GQQ ....  . . . . 

(  i 

t  ( 

••••  •••...  ......  ...« 

H 

.  019  000 

U 

(t 

1844 . .  ••  •• 

.  970,000 

(  i 

^Bal.  Soc.  Gteog. 

t  XzpoB^,  on  the  hjrdrographic  opemtioiif  of  the  coast  of  France. 
tTbe  leogUi  of  the  ooaet  of  France  is  SSO  miles. 

§  Journal  of  Qeog.  Soc.,  London. 
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1846 . »$5,000frwic8- 

1846  . - . . . .  866,000  “ 

1847  . . .  966,000  “ 

1848  .  983,000  “ 


Total . 12, 714, 000  fr.  =  $2, 544, 800  * 

The  expenses  are  divided  into  personal  and  material:  the  personal  comprise  the  salaries  of 
officers  of  the  “DepOt  des  Cartes  et  Plans examiners  and  professors  of  hydrography;  Ecole 
de  MaJstrance  and  Ecole  des  Aprentis,  Library,  Hydrographic  Survey  of  the  Coast,  &c. 

The  material  comprise  the  hydrographic  survey  of  the  coast,  salaries  of  workmen,  objects  of 
art,  Ac.,  enj^ving  and  publishing,  purchase  of  instruments,  books,  Ac. ;  all  the  expenditures 
beiog  comprised  under  the  head  of  “Maritime  Arts  and  Sciences.' ’ 

The  ftTiTiiml  expenditures  is  now  about  $200, 000.  The  annual  expenditure  of  the  Depdt  de 
la  Guerre  about  $80,000. 

INDIA. 

The  most  extensive  geodetic  operations  that  have  been  accomplished  are  the  measurements 
of  two  arcs  of  meridian  of  colossal  dimensions;  one  in  India,  about  1,500  miles  in  length,  and 
the  other  in  Europe,  extending  from  the  Black  Sea  to  the  northern  boundary  of  Sweden,  1, 800 
miles  in  length. 

These  arcs  form  a  permanent  basis,  respectively,  for  the  construction  of  accurate  maps 
of  the  countries  through  which  they  pass,  and  the  measurement  of  the  meridian  arcs  are  rather 
incidental  results  of  the  extended  chains  of  triangles,  which  had  their  origin  in  the  commence¬ 
ment  of  trigonometrical  surveys;  the  great  extent  of  the  measurements,  however,  furnish  the 
most  important  contributions  to  a  correct  knowledge  of  the  dimensions  and  geography  of  the 
globe  that  have  ever  been  given. 

The  hsMliaQ  arc  was  commenced  by  Col.  Lambton,  under  the  direction  and  authority  of 
the  East  India  Company,  in  1801.  The  directors  of  the  company  having  wisely  determined  to 
make  the  surveys  of  their  extensive  possessions  in  India  dependent  on  trigonometrical  deter* 
miuationB  of  the  moat  accurate  kind,  the  completion  of  the  great  chain  of  triangles  through  the 
heart  of  India,  from  the  soutihem  extremity  to  the  Himalaya  momatsdns,  with  the  nomerous 
subsidiary  trian^es  along  the  diain,  now  forms  a  basis  of  operations  upon  which  the  surveyors 
wo  extending  and  completing  the  survey  of  India. 

Col.  Lambton  was  succeeded  in  1823  by  Lieut.  Col.  Everest,  who  completed  the  great 
work  on  the  meridian  aro  in  1843.  The  total  length  of  the  arc  is  21^  21',  which  is  equal  to 
timut  fifteen  hundred  statute  miles.  The  number  of  |>rimary  stations  of  the  prindpal  chain  of 
<*M®gle8  is  about  200,  the  average  length  of  the  sides  being  twenty-five  to  thirty  miles.  The 
total  number  of  square  miles  of  triangulation  in  India  is  now  477,044.  The  cost  of  the  geodetic 
work  was  £312,389,  or  one  million  and  a  half  of  dollars,  the  cost  per  square  mile  being  about 
sixteen  shillings,  t 

The  total  area  of  India  is  1,380,000  square  miles,  and  the  population  151,000,000. 

In  1822  a  revenue  survey  was  commenced  in  India,  which  consisted  in  the  determination  of 
the  boundaries  of  estates  with  the  theodolite  and  ohaim  A  oomparismi  of  the  revenue  with 

o  From  Reports  of  the  Frendi  Ministers  of  War  and  Marine. 
tBritlihPar.  Doc.,  1861. 
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the  trigonometrical  survey  shows,  first,  that  the  errors  in  the  former  amoanted  to  from  4  to  12 
feet  per  mile,  while  the  cost  was  in  favor  of  the  trigonometrical  method,  indoding  the  topo¬ 
graphical  work. 

In  a  report  of  the  present  snrveyor  general  of  India,  Lieut.  Col.  Waugh,  published  in  1851, 
he  states,  ^^that  the  cost  of  the  survey,  per  square  mile,  tends  to  diminish  as  the  work 
advances,  from  the  facility  acquired  by  well  trained  establishments,  and  the  very  efficient  mode 
of  working  exercised  by  the  superintending  officers “that  the  cost  tends  to  diminish,  if  a 
proper  system  be  adhered  to  and  innovation  be  guarded  against.”* 

As  an  illustration  of  the  errors  to  which  geographical  maps  are  subject,  when  not  based  upon 
accurate  geodetic  determinations,  it  may  be  mentioned  that  Col.  Lambton  found  an  error 
of  forty  miles  in  the  breadth  of  the  peninsula  of  India. 

The  hydrographical  operations  of  the  East  India  Company  embrace  a  part  of  the  eastern 
coast  of  Africa,  the  Red  Sea,  the  Persian  Gulf,  the  Arabian  Sea,  the  Bay  of  Bengal,  and  the 
China  Sea.  The  charts  published  by  the  company  up  to  1849  were  as  follows:  Coast  of  Africa, 
4;  Red  Sea,  7;  Southeast  Coast  of  Arabia,  4;  Persian  Gulf,  21;  Coast  of  Scinde,  26;  Bay  of 
Bengal,  27;  Coast  of  Martaban,  13;  China  Seas,  38;  Indian  Ocean,  5. — ^Total  145. 

These  charts  embrace  the  reconnaissance  of  the  shores  from  the  most  eastern  cape  of  Africa 
to  the  China  Sea,  the  result  of  twenty-nine  years  labor.  The  number  of  officers  engaged  during 
this  period  was  ninety,  with  an  average  salary  of  £150.  The  Bengal  Presidency  alone 
expended  during  this  period  £110,000  =  1550,000,  in  maritime  surveys.  The  Madras  Presi¬ 
dency,  from  1839  to  1846,  seven  years,  expended  $55, 000. t  The  expenses  of  the  Hydrographic 
Department  Office  in  London  amount  to  about  |3, 000  per  annum.  The  price  of  charts  sold 
by  the  East  India  Company  varies  from  Is.  to  10s.  6d. 


RUSSIA. 


In  1816  Mr.  W.  Struve  was  assigned  to  the  charge  of  the  trigonometrical  operations  In  the 
province  of  Livonia  and  Mr.  De  Tenner  to  those  of  Lithunia,  for  the  purpose  of  making  accurate 
surveys  of  those  provinces.  The  facilities  offered,  however,  by  the  region  of  country  between 
the  mouth  of  the  Danube  and  the  Baltic  suggested  the  measurement  of  the  great  arc,  the  com¬ 
pletion  of  which  was  announced  by  the  Academy  of  Sciences  of  St.  Petersburg  in  1852.  This 
great  work,  accomplished  under  the  direction  of  the  illustrious  Struve,  oomprises  a  chain  of 
triangles  extending  from  Ismail,  near  the  mouth  of  the  Danube,  to  the  northern  boundary  of 
Sweden,  a  distance  of  1,800  miles,  and  embracing  25°  20'. 

The  northern  portion  of  the  work  was  executed  through  the  co-operation  of  Sweden  and 
Norway,  and  it  is  now  proposed  to  extend  it  southward  several  degrees.  The  total  arc  is 
composed  of  sections  arising  from  the  division  of  the  ground  and  the  execntion  of  the  geodetic 


work. 


1.  The  Norwegian  arc 

2.  The  Swedish  arc  •  •  • 

3.  Arc  of  Finland - 

4.  Baltic  arc . 

5.  Arc  of  Lithunia  •  •  • 

6.  Arc  of  Volnia . 

7.  Arc  of  Bessarabia* 

oBrltlahPar.  Doc.,  1861. 


.  1°  46',  25  primary  stations. 

.  .  3°  03',  25  “ 

.  5°  46',  73  “ 

. . .  3°  35',  33 

.  4°  27',  67 

.  3°  18',  37  “ 

.  3°  26',  46 

I  The  expenditozGB  of  the  other  Pieeldeiioies  could  not  be  aecertalned. 
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Subtracting  the  identical  stations,  there  are  275  principal  stations  of  the  triangulation.  Upon 
this  line  of  triangles  there  are  ten  measured  bases.  The  latitude  was  determined  at  thirteen 
points  of  the  arc.*  The  work  occupied  36  years. 

After  giving  a  history  of  the  various  operations,  Mr.  Struve  concludes  his  notice  with  the 
following  remarks:  ‘‘It  will  be  seen  from  the  preceding  history  that  the  scientific  world  owes 
the  realization  of  this  vast  enterprise  to  the  powerful  protection  of  three  monarchs,  S.  M. 
FEmperenr  Alexandre,  of  glorious  memory,  S.  M.  FBmpereur  Nicholas,  and  S.  M.  le  Roi  de 
Swede  et  Norway,  Oscar,  t 

PBUSSIA. 

The  second  great  chain  of  triangles  of  Europe  commences  at  the  northeastern  boundary  of 
Prussia,  and  extends  along  the  south  coast  of  the  Baltic  to  the  island  of  Rugen,  where  it  con¬ 
nects  on  the  north  with  the  triangulation  of  Denmark,  and  on  the  south  with  the  triangulations 
of  Mecklenburg  and  Hanover.  That  portion  lying  between  Memel,  near  the  northeastern 
boundary  of  Prussia  and  Piume,  was  executed  by  the  distinguished  astronomer  Bessel,  between 
the  years  1831  and  1836.  It  embraces  fifteen  primary  stations  and  one  base  near  Konigsberg. 
Astronomicid  observations  for  latitude  were  made  at  two  stations  and  for  azimuth  at  three,  t 

In  1836  the  chain  was  extended  by  Baeyer  along  the  shores  of  the  Baltic  and  southward  to 
Berlin,  where  a  base  of  verification  was  measured.  The  number  of  primary  stations  comprised 
in  the  triangulalion  of  Baeyer  is  65,  the  lines  varying  from  four  to  forty  miles  in  length.  The 
triangulations  of  Schumacher  and  Gauss  extend  the  system  over  Denmark,  Mecklenburg,  and 
Hanover,  whence  it  extends  to  Holland  and  Belgium,  and  through  Westphalia  and  the  Rhenish 
provinces  to  meet  the  surveys  of  Prance. 

The  geodetic  operations  of  which  this  primary  chain  forms  a  basis  embrace  the  whole  of 
Prussia  and  Germany,  and  extend  southward  to  connect  with  the  surveys  of  Austria  and 
Switzerland,  which  are  again  connected  with  the  triangulations  of  Lombardy,  Sardinia,  and  the 
Italian  States,  and  on  the  west  with  the  Prench  survey. 

The  great  chains  of  triangles  which  form  the  basis  of  the  surveys  of  Europe  may  be  described 
thus:  Ist.  The  measure  of  the  Prench  arc  of  12°  22',  (1,200  miles  in  length,)  from  Dunkirk  to 
the  island  of  Formentera  in  the  Mediterranean.  2d.  The  arc  of  parallel  from  Bordeaux  to  the 
frontiers  of  Savoy,  and  the  extension  of  this  arc  across  the  Alps  by  Austria  and  Sardinia  com¬ 
bined,  to  meet  the  Austrian  arc  of  parallel  from  Piume  on  the  Adriatic  to  Rivoli;  thus  maki;ig 
a  complete  chain  from  Bordeaux,  on  the  west  coast  of  France,  to  the  Adriatic  Sea.  3d.  The 
great  Russian  arc  series  of  triangles  from  the  Black  Sea  to  the  Arctic  ocean.  4th.  The  chain 
of  Bessel,  Baeyer,  Schumacher,  and  Gauss,  along  the  southern  coast  of  the  Baltic  and  the  north 
of  Germany. 

Upon  these  great  systems  the  whole  of  Europe  has  been  covered  with  a  net- work  of  triangles, 
forming,  as  far  as  possible,  one  harmonious  system.  The  triangulation  along  the  Baltic  has 
been  extended  southward  through  Germany  and  Prussia  to  connect  with  those  of  Austria  and 
Switzerland;  the  surveys  of  Switzerland  and  Austria  are  again  connected  with  those  of  France, 
Sardinia,  Lombardy,  the  Italian  States,  and  Russia,  and  by  the  subdivision  of  the  triangles  and 
the  plane-table  work  almost  every  town,  hamlet,  church-spire,  farm,  or  hut,  has  found  its  proper 
place  upon  the  maps  which  have  been  constructed. 

O  Struve. —History  (A  the  Scaadinavian  arc. 
fBeweland  Baeyer,  OrndmessoDg. 
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The  foUowing  is  a  list  of  maps  which  have  been  finished  or  are  in  progress  in  Europe  at  the 
present  time,  all  constructed  with  the  most  minute  detail  of  topography  by  the  plane-table. 

TMe  8houmg  the  staJte  iopographicdl  maps  in  Europe;  the  number  of  sheets  required  to  complete 
the  map  (f  each  country  is  given^  and  the  number  already  finished^  the  number  urfinished^  and  the 
scale.* 


ConntiieB. 

Total  number 
required. 

Romber  com¬ 
plete. 

UaillAhMi. 

Scale. 

England......  . . 

108 

100 

8 

1-63,360 

France _ .............. _ 

240 

179 

77 

1-60,000 

Belgium. _ 

Complete- 

1-90,000 

Ketherkmds . . . . 

62 

19 

60 

1-50,000 

Hanover......  . . . . 

62 

69 

0 

1-100,000 

West  Prussia _ ..... _ _ 

69 

69 

0 

1-60,000 

Hesse . 

36 

36 

0 

1-60,000 

Wurtembafg . . . 

66 

66 

0 

1-60,000 

Baden............  ................ 

66 

66 

0 

1-60,000 

Switaerland . . . . . 

16 

10 

0 

1-100,000 

Bavaria............ 

99 

1  99 

0 

1-50,000 

Tyrol . 

23 

93 

0 

1-144,000 

Sardinia.. _ ....... _ ...... 

41 

0 

1-86,000 

Parma,  and  States  of  the  Church...... 

8 

8 

0 

1-86,400 

Hlyria  and  Styria . . . . 

37 

37 

0 

1-144,000 

Austria  . . . 

37 

87 

0 

1-144,000 

Bohemia........ . . . 

37 

23 

14 

1-144,000 

Sazony....  . . . 

17 

14 

3 

1-67,600 

£.  Prussia......  . . . 

246 

190 

66 

1-100,000 

Silesia . 

18 

18 

0 

1-144,000 

Gallida . . 

68 

83 

35 

1-116,000 

Upper  Prussia... . . . 

23 

23 

0 

1.150,000 

An  accurate  survey  of  Greece  in  36  sheets,  by  Colonel  Peytier,  now  director  of  the  Depot 
de  la  Guerre,  has  just  been  published. t 

The  trigonometrical  survey  of  Sweden  is  rapidly  advancing;  it  is  to  consist  of  260  sheets. 
A  set  of  maps  has  just  been  prepared  by  the  hands  of  the  Crown  Prince,  who  takes  the  most 
active  interest  in  the  progress  of  the  surveys.  A  complete  trigonometrical  survey  of  Spain 
has  also  been  ordered  and  is  in  progress,  only  a  small  part  of  the  primary  triangulation,  how¬ 
ever,  being  completed. 

Of  the  Atlas  of  India  40  sheets  have  been  completed,  and  12  are  in  the  hands  of  the  engravers. 

With  regard  to  the  hydrographical  surveys  of  Russia,  .Prussia,  Sweden,  and  Denmark,  in 
the  Baltic,  Admiral  Beechey,  president  of  the  London  Geographical  Society,  in  his  address 
before  the  society  in  1856  says:  “No  fleet  ever  left  England  so  well  supplied  with  charts  as 
the  Baltic  fleet  in  the  late  war.  These  charts  were  prepared  by  Sweden,  Denmark,  Norway, 
and  Russia,  under  the  accomplished  officers  Vibe,  Zahrtman,  Klint,  and  Liitke.^' 

The  hydrographic  survey  of  the  entrance  to  the  Cattegat  has  been  completed  by  Denmark, 
as  well  as  a  trigonometrical  and  hydrographic  survey  of  Iceland. 

®  Petermann.  I  Journal  London  Geog.  Society. 
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The  English  have  two  surveymg  vessels  in  the  Baltic,  notwithstanding  the  completeness  of 
the  Baltic  charts. 

RECAPITULATION. 

ENGLAND. 

The  trigonometrical  survey  of  England  was  begun  in  1791.  The  total  cost  up  to  1856  was 
nearly  five  millions  of  dollars.  The  number  of  persons  engaged  in  one  year,  say  1843,  was 
1,035  oflScers,  sappers,  and  civil  assistants,  and  560  laborers — total  1,595  persons  engaged. 
Progress  up  to  1856,  of  the  108  sheets  required  for  the  map  of  England  100  are  completed. 
Cost  per  square  mile  $150;  cost  per  acre  from  9d.  to  12c?.  Area  of  England  =  60,000  square 
miles.  The  survey  has  been  in  progress  sixty-five  years. 

IBELAND. 

The  trigonometrical  survey  of  Ireland  commenced  in  1824;  finished  in  1846. 

Revision  commenced  in  1844. 

The  total  cost  of  survey  of  Ireland,  from  1824  to  1846,  was  five  millions  three  hundred 
thousand  dollars,  ($5,300,000.)  The  number  of  persons  engaged  in  one  year  (average  of  three 
years)  was  one  thousand  one  hundred  and  twenty-six  (1, 126)  ofificers,  sappers,  and  civilians, 
and  nine  hundred  and  twenty -three  (923)  laborers — ^total  2,049  persons  engaged  each  year, 
(1838,  1839,  and  1840.)  Time  occupied  22  years;  area  30,000  square  miles. 

SCOTLAND. 

Survey  commenced  in  1809;  total  cost  up  to  1856,  $1,418,400. 

Average  number  of  persons  engaged  in  1844,  '45,  '46,  was  twenty-eight  officers  and  sappers, 
fifty-one  civil  assistants,  and  fifty-five  laborers — total  134.  Progress  in  1856:  survey  hardly 
begun,  except  a  portion  of  the  triangulation.  Time  occupied  forty-seven  years;  area  of  Scot¬ 
land  30,000  square  miles. 

The  total  cost  of  the  survey  of  England,  Ireland,  and  Scotland,  up  to  1856,  was  twelve  millions 
of  dollars,  ($12,000,000.)  Area  120,000  square  miles;  time  sixty  years. 

Average  number  of  persons  employed  in  1840,  (3,500,)  three  thousand  five  hundred. 

ENGLISH  HYDBOGRAPHY. 

Total  cost  for  ten  years  ending  1847-'48  was  $5,231,655;  and  supposing  the  expenditures 
equal  to  this  amount  for  the  last  ten  years,  the  expenditures  for  the  last  twenty  years  amount 
to  over  ten  millions  of  dollars,  ($10,000,000.) 

Number  of  persons  engaged  in  hydrographical  surveys  average  yearly,  from  1843  to  1847, 
'10  officers  and  1,450  men — total  1,520.  Progress:  the  hydrographic  charts  of  Great  Britain 
are  still  in  a  very  unsatisfactory  state;  no  systematic  operations  have  been  performed  until 
within  a  few  years,  and  there  has  been  no  co-operation  of  the  land  and  hydrographic  surveys. 
The  total  cost  of  trigonometrical  and  hydrographic  surveys  of  Great  Britain  up  to  1856 
$20,000,000.  Length  of  coast  of  England,  Ireland,  and  Scotland,  4,410  miles. 

FRANCE. 

The  surveys  have  been  in  progress  nearly  one  hundred  years.  The  new  map  was  commenced 
in  1818;  it  is  now  two-thirds  finished.  Expenditures  on  the  new  map  up  to  1828,  ten  years, 
were  $254,000;  at  which  rate  the  total  expenditures  up  to  the  present  time,  1856,  amount  to 
♦1,000,000.  There  have  been  employed  on  the  new  map  of  France  2,500  persons,  men  of 
34  ® 
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education,  (besides  the  laborers,)  since  its  commencement.  The  number  of  officers  constantly 
employed  in  the  field  is  seventy-five.  Area  of  France  105,000  square  miles;  cost  per  acre  8|d. 
sterling.  Time  occupied  on  the  new  map  is  forty  years,  and  it  is  only  a  little  over  two-thirds 
finished,  (published.) 

HYDROGRAPHY  OF  FRANCE. 

The  surveys  for  the  charts  of  the  coast  were  begun  in  1816  and  finished  in  1844.  Time  28 
years,  (occupied  in  triangulation;)  length  of  coast  600  miles. 

The 'total  cost  of  the  hydrographic  department  of  Prance  from  1834  to  1848,  14  years,  was 
$2,654,800;  yearly  expenditures  from  1844  to  1848,  900,000  francs,  =  $180,000.  Add  for  ten 
years,  1848  to  1858,  $1,800,000,  and  the  total  cost  of  hydrography  since  1834  is  $4,355,000. 
This  is  the  expenditure  of  the  D6p6t  de  la  Marine.  The  annual  expenditure  for  the  hydro, 
graphic  reconnaissance  of  the  coast  of  France  is  80, 000  francs.  Total  expenditures  of  trigono¬ 
metrical  survey  and  hydrography  of  France  up  to  1856  amount  to  over  five  millions  of  dollars. 

INDIA. 

The  surveys  in  India  have  been  in  operation  nearly  sixty  years. 

The  survey  of  Russia  thirty  years. 

The  surveys  of  Prussia,  Austria,  and  other  States  of  Europe,  thirty  to  seventy  years. 

The  cost  of  the  surveys  of  Hesse  and  Wurtemburg  was  20  and  25  cents  an  acre. 

The  surveys  of  Europe  are  generally  not  so  detailed  and  accurate  as  the  Coast  Stirvey  of  the 
United  States. 

Compared  with  European  surveys,  the  progress  of  our  Coast  Survey  stands  in  the  most 
favorable  light  in  the  estimation  of  the  most  distinguished  hydrographers  of  Europe.  Captain 
W.  H.  Smyth,  R.  N.,  President  of  the  Geographical  Society  of  London,  in  1850,  in  his  address 
of  that  year  says,  in  speaking  of  the  United  States  Coast  Survey:  “The  Coast  Survey  of  the 
United  States  is  a  truly  national  undertaking,  and  has  been  most  creditably  conducted  through 
all  its  various  departments  of  science. 

“I  have  studied  the  question  closely,  and  do  not  hesitate  to  pronounce  the  conviction  that, 
though  the  Americans  were  last  in  the  field,  they  have  (per  saltum)  leaped  into  the  very  first 
rank.^' 

“Were  I  asked  to  give  instances,  I  would  say,  look  to  their  beautiful  maps  and  charts;  see 
their  practice  of  establishing  longitudes  by  electricity,  and  the  probable  extension  of  its 
wonderful  chronographic  application;  mark  their  novel  method  of  taking  and  recording  transits 
by  a  galvanic  current,  and  consider  the  excellence  and  refinement  of  their  astronomical 
observations  for  geodetic  purposes,  as  proved  by  their  being  able  to  detect  the  alteration  of 
gravity  caused  by  a  difference  in  the  density  of  the  earth’s  crust.” 

In  his  address  of  1851,  Capt.  Smyth  says:  “The  very  able  and  detailed  Report  of  the  United 
States  Coast  Survey,  by  Prof.  Bache,  has  been  forwarded  to  you  by  the  Hon.  Edward  Everett 
and  is  in  every  respect  a  model  for  works  of  that  kind.” 

In  the  address  of  Sir  R.  I.  Murchison,  before  the  same  society,  in  1852,  we  find  the  following: 
‘  ‘  The  very  efficient  manner  in  which  the  Coast  Survey  of  the  United  States  is  conducted  under 
the  superintendence  of  Professor  Bache  has  been  adverted  to  by  my  predecessor.  I  have  now 
the  pleasure  of  mentioning  that  the  Annual  Report  of  that  distinguished  physicist  relative  to 
the  progress  of  the  work  during  the  year  1861  is,  if  possible,  more  worthy  of  notice  than  any 
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that  have  preceded  it,  for  in  this  document  yon  have  the  ways  and  means  by  which  snch  results 
are  obtained  along  all  the  eastern  coast  through  nineteen  degrees  of  latitude,  and  can  mark  with 
admiration  the  rapidity  with  which  the  western  shores  of  that  continent  have  been  carried  on. 
The  systematic  co-operation  of  able 'surveyors  of  the  naval  and  military  service,  combined  with 
and  subordinate  to  a  central  system  of  direction  in  the  Treasury  Department,  and  superintended 
by  astronomers  whose  chief  is  Professor  Bache,  could  not  fail  to  make  this  one  of  the  most 
perfect  exmjiiyiaUiom  (f  applied  science  of  modem  timesV 
“The  precision  with  which  every  observation  is  recorded,  the  light  that  is  thrown  collate¬ 
rally  on  magnetism,  meteorology,  the  tides  and  currents,  as  well  as  on  hydrography  and  pure 
geography,  render  such  reports  encyclopedias  of  great  value/’ 


MABINE  DlSA8rrEBS.o 

The  year  1864  was  a  year  of  storms,  and  the  disasters  were  greater  during  that  year  than 
for  any  previous  or  subsequent  year.  The  total  losses  from  disasters  to  vessels,  either  in 
American  waters  or  American  vessels  in  foreign  waters,  amounted  to  twenty-five  millions  of 
dollars,  or  about  fifty  cents  for  each  inhabitant  of  the  United  States. 

1856. 

The  following  is  a  statement  of  marine  disasters  for  1855. 

Lost — Steamers .  2  Missing — Ships .  3 


Ships . 

.  70 

Barques . 

...  3 

Barques . . 

.  40 

Brigs  . . 

.  • .  3 

Brigs . 

.  89 

Schooners  •  •  • 

'  •  ■  •  •  a  4 

...  11 

Schooners  . 

.  125 

— 

20 

326 

20 

Total . 

.  346 

The  value  of  vessels  and  cargoes  amounted  to  $20,370,000. 
Lobs  to  American  underwriters,  $16,860,700. 

Lobs  of  lives,  430. 


1856. 

During  six  months  ending  July  1,  1866,  the  marine  disasters  were  as  follows: 


Lost  or  disabled — Ships .  112 

Brigs . .  •  . . . .  56 

Barques .  50 

Schooners .  87 

Total .  305 


o  From  the  files  of  the  New  York  Herald  and  reports  of  the  Board  of  Underwriters. 
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Total  for  six  months  305.  Losses  amounted  to  $11,850,000. 

In  addition  to  these,  1,218  vessels  reached  the  ports  of  the  United  States  in  a  disabled  con¬ 
dition,  requiring  repairs  to  the  amount  of  $1,150,000. 

Damages  to  cargoes  not  included  in  the  above,  $2,800,000. 

Total  losses,  $15,800,000.  Of  these  vessels  the  following  belonged  to  the  coasting  trade 
between  ports  of  the  United  States : 


Ships .  9 

Barques .  8 

Brigs .  8 

Schooners .  38 

Steamers .  3 

Propeller .  1 

67 


The  losses  in  coasting  trade  for  six  months  were  $1, 295, 000. 


HABINE  LOSSES. 

1857. 

Losses  for  six  months  ending  July  1,  1857 : 

January  •  •  •  •  125  vessels . 

February  •  •  •  68  vessels . 


March .  63  vessels 

April .  53  vessels 

May .  33  vessels 

June .  26  vessels 


Value. 

$2,552,700 

1,668,600 

1.293.500 
1,646,700 

1.251.500 
819,500 


Total  ....  368  10,232,500 


IUP0BT8,  EXPOBT8,  TOITNAOE,  AO. 

In  the  year  1844  the  value  of  our  foreign  imports  was  $108,435,000.  Exports  $111,200,000; 
number  of  vessels  entered  ports  of  the  United  States  was  13,843;  number  cleared,  13,725;  the 
total  tonnage  of  the  vessels  was  5,811,000  tons.  Crews,  307,382. 

In  the  year  1854  the  value,  of  the  imports  was  $304,562,000;  exports,  $278,241,000;  number 
of  vessels  entered,  19,103;  cleared,  19,073.  Total  tonnage,  11,903,553  tons.  Crews,  479,700. 
Increase  in  number  of  vessels  yearly,  8  per  cent. 

Increase  in  tonn^e  yearly,  10  per  cent. 

The  increase  of  foreign,  coasting,  and  total  tonnage  of  the  United  States,  was — 

From  1832  to  1842,  —  4  per  cent. 

From  1842  to  1846,  —  5  per  cent. 

From  1846  to  1847,  —  10  per  cent. 

Prom  1844  to  1854,  —  10  per  cent. 
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GBBAT  BEITAIN.* 

The  number  of  wrecks  and  casnaltiea  which  occurred  on  the  coast  of  Great  Britain,  Ireland, 


and  Scotland  were  as  follows: 

In  1852  the  number  of  vessels  wrecked  was .  1,015 

In  1853  the  number  of  vessels  wrecked  was . .  •  832 

In  1854  the  number  of  vessels  wrecked  was . .  •  •  •  987 

In  1855  the  number  of  vessels  wrecked  was .  1,141 


Total  in  four  years .  3,975 


The  number  of  lives  lost  was — 

In  1852  .  920 

In  1853  .  689 

In  1854  . 1,549 

In  1855  .  469 


Total  in  four  years . . .  3, 627 


The  number  of  wrecks,  &c.,  on  the  coast  of  Great  Britain,  Ac.,  in  1865,  was  1,141,  repre¬ 
senting  176,644  tons.  Of  these  vessels  963  were  British;  17  colonial;  116  foreign.  Of  these 
wrecks  there  occurred — 

563  on  the  east  coast  of  Great  Britain. 

251  on  the  west  coast  of  Great  Britain. 

117  on  the  south  coast  of  Great  Britain. 

127  on  the  Irish  coast. 

10  on  the  Scilly  islands. 

6  on  the  Channel  islands. 

34*  on  the  North  islands. 

7  on  the  LuQdy  islspds. 

Total .  1,141 


GULP  OP  MBHOO. 

The  number  of  vessels  which  entered  and  cleared  at  the  variqus  ports  of  the  Gulf  was— 

Veaaels.  Tons. 

In  1844 .  2,674  860,000 

In  1845 .  2,700  866,000 

In  1854 . 2,690  1,376,000 

Increase  in  number  of  vessels,  0. 

Increase  of  tonnage  6  per  cent,  per  annum. 

o  From  the  English  Wreck  Register. 
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FliOBIDA  BEEFS. 

Number  of  vessels  wrecked — 


In  1844 .  29 

In  1845  .  26 

In  1846  .  58 

Average .  37 

In  1854  .  33 

In  1855  .  36 

In  1856  .  37 


Average 


35 


Salvage. 

Repairs. 

Value  of  vessel. 

Wrecked. 

$92,712 

$72,352 

$726, 000 

1844 

69,591 

36, 115 

737,000 

1846 

123,892 

107,631 

1,697, 300 

1846 

89,474 

72,724 

974,000 

1864 

Salvage  and  rep  .. 

193,000 

1865 

172,116 

248,666 

1866 

In  the  year  1856  four  vessels  were  totally  lost,  with  the  following  losses: 

1  barque  . 

1  barque  . 

I  ship . 

1  barque  . 


Loh. 

$77,400 

77,000 

200,000 

100,000 


APPENDIX  No.  41. 

Oompariaon  the  coat  and  progress  of  the  United  States  Coast  Survey  during  the  periods  from  1832 

to  1844,  and  from  1844  to  1856-’57,  hy  Prof.  W.  P.  Trowbridge,  Assistant  in  the  Coast  Survey. 

The  total  expenditure  of  the  Coast  Survey  previous  to  1832  was  about  $55,000;  from  1832 
to  1844  the  amount  expended  was  $766,134,  and  from  1844  to  1 856-’ 57  the  expenditure  was 
$3,958,331. 

The  work  was  not  effectively  begun  till  1832,  and  has  therefore  been  in  progress  25  years, 
including  the  present  year.  The  ratio  of  the  expenditures  during  the  last  two  periods  of 
twelve  years  is  as  1  to  4,  nearly. 

'  From  the  table  of  “results”  of  the  various  operations  of  the  Coast  Survey  we  may  deter- 
tninfl  the  comparative  amount  of  work  done  in  the  two  periods,  and  thus  arrive  at  a  conclusion 
with  regard  to  the  economy  of  increasing  the  annual  expenditure.  Throwing  aside  the  con¬ 
sideration  that  the  extension  of  the  survey  to  all  parts  of  the  coast  was  necessary,  it  will  be 
seen  that,  viewing  it  as  a  work  to  be  accomplished,  a  great  saving  in  both  time  and  money  has 
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been  effected  by  the  gradual  increase  of  the  expenditures,  and  it  may  be  added  that  greater 
accuracy  has  been  at  the  same  time  attained. 

For  the  purpose  of  comparison  the  results  may  be  divided  into  Field-Work  and  “OflSce- 
Work,''  and  by  an  inspection  of  the  table  of  results,  we  shall  find  that  the  amount  of  work 
done  during  the  first  twelve  years,  compared  with  the  results  of  the  last  twelve,  is  as  follows: 


Reconnaissance  as .  1.  to  4.1 

Primary  base  lines .  1.  to  8 

Secondary  base  lines .  1.  to  20,5 

Length  of  base  lines .  1.  to  6 

Average .  1.  to  14.7. 

Trmngvlation. — Area  in  square  miles .  1.  to  3.3 

Extent  of  coast-line .  1.  to  8.0 

Extent  of  shore-line .  1.  to  4.0 

Number  of  points  determined .  1.  to  5.2 

Horizontal  angle  stations .  1.  to  3.7 

Average .  1.  to  4.8. 


Astronomical  observaHons,- — Azimuth — ^No.  of  stations .  1.  to  6.5 

Latitude — ^No.  of  stations .  1.  to  10.8 

Longitude — No.  of  stations  •  •  •  •  1.  to  73.0 

Longitude,  (permanent) .  1.  to  34.0 

Average .  1.  to  39.7. 

General  average  of  geodetic  work  •  1.  to  15.8. 

Topography. — Area  in  square  miles . 1  to  1.1 

Length  of  shore-line .  1  to  2.6 

Original  topographical  maps .  1  to  2.6 — Average  1  to  2.1. 

Hydrography. — Number  of  soundings .  1  to  4.4 

Tidal  stations,  (for  sounding) .  1  to  4.4 

Original  hydrographic  maps .  1  to  3.3 — Average  1  to  4.0. 


Recapiiuhxtixyn. 


Geodetic  work .  1  to  15.8 

Topography .  1  to  2.1 

Hydrography .  1  to  4.0 

Average  for  field-work .  1  to  7.3 


Office-work. — Reductions .  1  to  21.0 

Sketches .  1  to  3.0 

Manuscript  maps .  1  to  10.0 

Computations .  1  to  8.1 — Average  1  to  19.5. 

In  addition  to  the  results  used  in  this  comparison  the  following  are  found  in  the  table,  for 


which  there  were  no  corresponding  results  previous  to  1844: 

Tidal  reduction  volumes . .  * .  445 

Engraved  plates  of  preliminary  charts .  229 
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bepcmrt  of  the  superintendent  of 


Engraved  plates  of  electrotyped .  321 

Published  maps .  63 

Total  number  of  printed  sheets .  224,815 

Library  number  of  volumes .  2,911 


And  to  the  field-work  must  be  added  the  observations  on  the  tides,  the  Q-ulf  Stream  explora¬ 
tions,  magnetic  observations,  and  meteorological  observations,  all  of  which  phenomena  have 
been  extensively  observed  during  the  last  twelve  years;  and,  in  addition  to  the  office-work 
above  given,  must  be  added  the  reduction  and  investigation  of  aU  these  observations.  The 
above  comparison,  therefore,  undoubtedly  falls  short  of  rather  than  exceeds  the  truth  in  giving 
a  greater  amount  of  results  in  proportion  to  the  expenditures  for  the  last  twelve  years,  and  we 
may  examine  the  results  of  the  comparisons  with  regard  to  the  economy  in  the  increase  of 
expenditure. 

The  expenditures  for  the  last  twelve  years,  as  stated  above,  amounted  to  about  four  times 
the  expenditures  of  the  preceding  twelve  years;  and  it  is  shown  that  the  field-work  during  the 
last  period  was  about  7.3  times  greater  than  for  the  preceding  period,  the  office-work  being 
more  than  ten  times  greater.  Taking  the  field-work  for  the  comparison,  which  is  the  least 
favorable,  we  have  the  following  result: 

Prom  1832  to  1844  expenditure  1,  work  done  1. 

1844  to  1856-' 57,  “  4,  “  7.3. 

This  comparison  for  an  interval  of  twelve  years,  supposing  the  increase  in  expenditure  and 
results  to  be  gradual,  gives  an  annual  increase  of  expenditures  of  33  per  cent.,  and  for  the 
annual  increase  of  work  done  60  per  cent.  Showing  a  gain  in  economy  of  27  per  cent. 

It  is  thus  seen  that  while  a  gradual  increase  in  the  Coast  Survey  expenditures  has  been 
found  necessary,  in  order  to  extend  the  benefits  of  the  work  to  all  parts  of  the  coast  at  the  same 
time,  a  vast  gain  in  time  and  money  has  been  effected.  The  national  honor  and  reputation  are 
involved  in  its  speedy  and  accurate  completion,  and  it  is  an  important  consideration  how  to 
accomplish  it  in  the  best  and  most  economical  manner.  Beyond  a  certain  limit  it  would  be,  no 
doubt,  inexpedient  to  increase  the  annual  expenditures  for  the  work,  but  that  this  limit  has  not 
been  exceeded  the  above  comparisons  abundantly  show. 

The  gain  in  economy  of  27  per  cent,  has  not  resulted  entirely  from  the  increase  of  expendi¬ 
ture;  the  heavy  appropriations  for  the  Western  Coast  account  for  a  large  portion  of  this  increase; 
H  is  also  due  in  a  measure  to  the  steady  support  of  Congress  and  of  the  country,  by  which  the 
Superintendent  has  been  enabled  to  carry  out  his  plans  without  hindrance  or  innovation;  it  is 
due  thus  to  the  harmony  and  system  with  which  the  various  parts  of  the  work  are  conducted 
so  as  to  produce  the  greatest  results,  and  to  the  increased  facilities  and  qualifications  of  the 
officers  of  the  work,  acquired  by  many  years'  service. 

Compared  with  foreign  surveys  we  may  contrast  the  expenditures  of  the  United  States  Coast 
Survey  with  the  costly  works  of  Great  Britain,  France,  Austria,  and  Russia. 

The  United  States  Coast  Survey  has  cost  up  to  the  present  time  $3,700,000,  including  land- 
work  and  hydrograph)".  The  land- work  and  hydrography  of  Great  Britain  have  cost  over 
$20,000,000,  and  both  are  still  incomplete.  The  land  and  hydrographic  surveys  of  Prance  have 
cost  nearly  $10,000,000.  Austria  has  expended  during  the  last  seventeen  years  on  her  trigono' 
metrical  surveys  $8,500,000. 
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These  are  instances  which  famish  a  comparison  most  favorable  to  our  Coast  Survey  as  to 
cost;  for  accuracy  and  general  useftdness  the  American  Coast  Survey  charts  hold,  according  to 
many  distinguished  foreigners,  the  first  rank,  and  the  scientific  methods  used  are  in  many 
instances  much  in  advance  of  those  of  Europe. 

In  no  instance  has  any  nation  attempted  such  an  extended  investigation  of  the  great  natural 
phenomena  which  must  directly  influence  nav^ation  as  the  system  of  observations  now  in 
progress  in  the  Coast  Survey,  comprehending  the  tides,  magnetism,  the  G-olf  Stream,  currents, 
meteorology,  mid  so  forth,  and  yet  these  investigations,  so  important  to  science  and  navigation, 
are  carried  on  with  but  little  additional  expense;  without  them  the  work  would  not  be  com¬ 
plete,  with  them  but  little  is  left  to  be  desired,  and  when  the  work  shall  have  been  completed 
it  will  tmly  be  “one  of  the  most  perfect  exemplifications  of  applied  science  in  modem  times.'' 

Note. — ^In  the  preceding  discussion  no  allowance  has  been  made  for  the  great  cost  of  the  work 
on  the  Western  Coast,  compared  with  that  on  the  Eastern  Coast.  Experience  has  shown  that 
the  actual  cost  of  a  given  amount  of  work  on  the  Western  Coast  has  been  from  two  to  four  times 
the  cost  of  the  same  work  on  the  Eastern.  This  is  true,  not  only  of  the  work  of  the  Coast 
Survey,  but  also  of  all  the  public  works  in  California  and  Oregon. 

A  just  estimate  requires,  therefore,  that  this  consideration  should  be  taken  into  account;  to 
do  this  it  will  only  be  necessary  to  compare  the  cost  and  progress  of  the  Atlantic  and  Pacific 
coasts  separately. 

By  inspecting  the  results  of  the  survey  it  will  be  found  that  the  yearly  results  from  the 
Pacific  coast  amount  to  about  one-fifth  of  the  total  yearly  results,  while  the  expenditures  upon 
that  coast  have  amounted  to  $884,337  in  seven  years;  and  we  may  establish  the  following  com¬ 
parisons: 

Ist  For  (be  Pacific  coast. — The  results  of  the  survey  for  the  last  twelve  years  being  repre¬ 
sented  by  7.3,  we  have  for  one  year  Vy  =  xV  nearly,  and  for  seven  years,  the  period  during 
which  the  Western  Coast  Survey  has  been  in  progress,  the  results  will  be  represented  by  4.2. 
The  results  from  the  Pacific  coast,  being  about  \  of  this,  will  be  represented  by  for  seven 
years,  and  we  have  for  the  Atlantic  coast — expenditures  previous  to  1844,  $766,134,  work 
done  1.  Expenditures  allowed  for  the  same  work  on  the  Pacific  coast,  say  twice  the  above 
amount  on  account  of  the  high  prices,  $1,632,268,  work  done  1.  Amount  actually  expended  in 
wvon  years,  $884,337,  woi^  done 

This  rihowB  a  gain  in  economy  of  working,  even  under  the  high  rates  of  labor,  Ac.,  of  the 
Western  Coast. 

2d.  For  the  A(Umtic  coast. — ^Prom  the  total  expenditure  of  $2,958,331  we  must  subtract  the 
expenditures  for  the  Western  Coast,  viz:  $884,337,  which  leaves  $2,074,000;  and  from  the 
results  represented  by  7.3  we  must  subtract  the  Western  Coast  results,  which  are  about  ^  of 
^•2  or  and  we  have  7.3  —  .84  ==  6.46  to  represent  the  results  of  the  Atlantic  coast. 

The  comparison  between  the  cost  and  results  will  be  as  follows: 

Prom  1832  to  1844  expenditure  1,  work  1. 

1844  to  1856-'57  “  2.7,  work  6.5. 

Which  shows  an  increase  of  22  per  cent,  per  annum  in  the  expenditures  and  of  54  per  oent.  in 
the  results,  a  gain  of  32  per  cent,  in  economy. 

35  O 
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APPENDIX  No.  42. 

List  of  papers  ojccompanying  a  special  report  made  to  the  Treasury  Department  by  Professor  A.  D, 
Bache,  Superintendent  United  States  Coast  Survey,  in  December,  1857. 

A.  Brief  statement  of  the  progress  of  the  Coast  Surrey  from  1844  to  1857. 

B.  Detailed  statements  of  the  Coast  Surrey  progress  from  1844  to  1857,  indnsire,  and 

expenditures  year  by  year.  1.  By  geographical  limits.  2.  By  statistios.  3.  Expendi¬ 
tures. 

C.  General  statement  of  progress  to  1857,  inclusire. 

C  Us.  Statistics  of  field  and  office  work  of  the  Coast  Surrey  since  1843. — (Appendix  No.  8, 
1858.) 

D.  Difference  of  duty  and  leave  of  absence  pay  of  officers  of  the  nary,  and  pay  and  rations 

of  crews  of  the  navy  on  Coast  Survey  duty. 

D  his.  Expenditures  from  January  1,  1844,  to  June  30,  1857,  from  appropriations  for  the 
United  States  Coast  Survey. 

E.  Review  by  Professor  W.  P.  Trowbridge,  assistant  in  the  Coast  Survey,  relating  to  the 

origin,  cost,  and  progress  of  foreign  geodetic  surveys,  with  other  data  for  comparison 
with  the  results  of  the  United  States  Coast  Survey. — (Appendix  No.  40,  1858.) 

P.  Comparison  of  the  cost  and  progress  of  the  United  States  Coast  Survey  during  the  periods 
from  1834  to  1844,  and  from  1844  to  1856-57. — (Appendix  No.  41,  1858.) 

F  Us.  Extracts  from  a  letter  of  the  Secretary  of  the  Treasury,  dated  February  7,  1849,  sub¬ 
mitting  a  report  in  reply  to  a  resolution  of  the  Senate  of  December  2,  1848,  relating  to 
the  expenditures  and  results  of  the  United  States  Coast  Survey. 

G.  Estimate  of  time  required  for  completing  the  work  of  the  Coast  Survey. 

H.  Number  of  persons  employed  at  different  periods  on  the  Coast  Survey. 

I.  Memorials  and  testimonials  relative  to  the  prosecution  of  the  United  States  Coast  Survey. 

J.  Extract  from  “Report  of  the  Secretary  of  the  Treasury  on  the  Coast  Survey,  February 

15,  1851.*' 

K.  Distribution  made  in  1857  from  the  Coast  Survey  Office  of  annual  reports  for  preceding 

years. — (Appendix  No.  22,  1857.) 

L.  Statement  of  progress  made  in  preparing  for  the  publication  of  records  and  results. 

M.  General  list  of  developments  and  discoveries  made  by  the  United  ^ates  Coast  Survey. — 

(Appendix  No.  8,  1857.) 

N.  List  of  Coast  Survey  charts,  Ac.,  published. — (See  Appendix  No.  19,  1858.) 

N  bis.  List  of  original  topographical  sheets  registered  in  the  archives  of  the  Coast  Survey.— 
(See  Appendix  No.  23,  1867.) 

N  tris.  List  of  original  hydrographic  sheets  registered  in  the  archives  of  the  Coast  Survey.— 
(See  Appendix  No.  24,  1857.) 

O.  Progress  in  weights,  measures,  and  balances  to  1847,  inclusive. 

P.  General  view  of  the  progress  made  in  the  construction  and  distribution  of  standards,  Ac., 

to  December,  1857. 

Q.  Expenditures  incurred  for  the  construction,  Ac.,  of  standard  weights,  measures,  and 

balances,  from  July  1,  1844,  to  June  30,  1867. 
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APPENDIX  No.  43. 

Tide  tahlea  for  the  use  (f  fumgcUcra^  prepared  from  the  Coast  Survey  dbservatiom  hy  A.  D,  Bache^ 

Superintendent.  (Furnished  hy  avdhorUy  of  the  Treasury  Departmefat  to  E,  &  Q.  W.  Blunt, 

Few  Tori,  and  revised  October,  1858.  J 

The  following  tables  will  enable  navigators  to  ascertain  the  time  and  height  of  high  and  low 
water  in  some  of  the  principal  ports  in  the  United  States.  The  results  are  approximate,  the 
observations  being  still  in  progress,  but  they  may  safely  be  used  for  practical  purposes.  The 
namber  places  of  observation  and  the  time  during  which  many  of  them  have  been  made  are 
steadily  on  the  increase  as  the  Coast  Survey  advances. 

The  tides  of  the  coast  of  the  United  States,  on  the  Atlantic,  Gulf  of  Mexico,  and  Pacific,  are 
of  three  different  classes.  Those  of  the  Atlantic  are  of  the  most  ordinary  type,  ebbing  and 
flowing  twice  in  twenty-four  hours,  and  having  but  moderate  diflFerences  in  height  between  the 
two  successive  high  waters  or  low  waters,  one  occurring  before  noon,  the  other  after  noon. 

Those  of  the  Pacific  coast  also  ebb  and  flow  twice  during  twenty -four  hours,  but  the  morning 
and  afternoon  tides  differ  very  considerably  in  height;  so  much  so  that  at  certain  periods  a  rock 
which  has  three  feet  and  a  half  water  upon  it  at  low  tide  may  be  awash  on  the  next  succeeding 
low  water.  The  intervals,  too,  between  successive  high  and  successive  low  waters  may  be  very 
unequal. 

The  tides  of  ports  in  the  Gulf  of  Mexico,  west  of  Cape  St.  George,  ebb  and  flow,  as  a  rule, 
but  once  in  twenty -four  hours,  or  are  single  day  tides.  At  particular  parts  of  the  month  there 
are  two  small  tides  in  the  twenty-four  hours.  The  rise  and  fall  in  all  these  ports  is  small.  East 
of  Cape  St.  George  the  rise  and  fall  increases;  there  are  two  tides,  as  a  rule,  during  the  twenty- 
four  hours,  and  the  daily  inequality  referred  to  in  the  Pacific  tides  is  large. 

These  peculiarities  require  a  different  way  of  treating  the  cases,  and,  in  some  of  them, 
separate  tables. 

I  propose  to  enable  the  navigator  to  find,  from  the  Nautical  Almanac,  and  the  following  tables, 
the  time  and  height  of  high  and  low  water,  at  any  date  within  the  ordinary  range  of  difference 
produced  by  winds  and  other  variable  circumstances.  I  will  endeavor  to  divest  the  matter  of 
unfamiliar  technical  expressions,  as  far  as  practicable,  though,  for  shortness’  sake,  some  such 
terms  may  be  employed,  after  defining  them.  The  discussion  of  the  Gulf  tides  has  not  been 
carried  so  far  as  to  enable  me  to  present  the  results  in  as  definite  a  form  as  the  others. 

As  is  well  known,  the  interval  between  the  time  of  the  moon’s  crossing  the  meridian  (moon’s 
transit)  and  the  time  of  high  water  at  a  given  place  is  nearly  constant;  that  is,  this  interval 
varies  between  moderate  limits,  which  can  be  assigned.  The  interval  at  full  and  change  of  the 
flioon  is  known  as  the  establishment  of  the  port,  and  is  ordinarily  marked  on  the  charts.  As 
it  is  not  generally  the  average  of  the  interval  during  a  month’ s  tide,  it  is  a  less  convenient  and 
less  accurate  quantity  for  the  use  of  the  navigator  than  the  average  interval  which  is  used  on 
the  Coast  Survey  charts,  and  is  sometimes  called  the  “mean”  or  “corrected  establishment.”* 
The  following  table  gives  the  principal  tidal  quantities  for  the  different  ports  named  in  the  first 
column,  where  they  are  arranged  under  specific  heads.  The  third  column  of  the  table  gives 
the  mean  interval  in  hours  and  minutes  between  the  moon’s  transit  and  the  time  of  high  water 
aext  after  the  transit;  the  fourth,  the  difference  between  the  greatest  and  the  least  interval 

•  Tbk  term  wes  introduced  by  the  Rev.  Dr.  Whewell,  who  has  done  so  much  for  the  Investigation  of  the  laws  of  the  tides 
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occurring  in  different  parts  of  the  month,  (lunar.)  A  simple  inspection  of  this  column  will 
show  how  important  it  is  to  determine  these  changes  in  many  of  the  ports  where  they  amount 
to  more  than  half  an  hour,  or  to  more  than  fifteen  minutes,  from  the  average  interval.  The 
fifth,  sixth,  and  seventh  columns  refer  to  the  height  of  the  tide.  The  fifth  gives,  in  feet,  the 
average  rise  and  fall  or  average  difference  between  high  and  low  water.  The  sixth  gives  the 
greatest  difference,  commonly  known  as  the  rise  and  fall  of  spring  tides;  and  the  seventh  the 
least  difference,  known  as  the  rise  and  fall  of  the  neap  tides. 

The  average  duration  of  the  flood  or  rising  tide  is  given  in  the  eighth  oolumn;  of  the  ebb 
or  falling  tide  in  the  ninth,  and  of  the  period  during  which  the  tide  neither  rises  nor  &Us,  or 
the  “stand,”  in  the  tenth.  The  duration  of  flood  is  measured  from  the  middle  of  the  stand  at 
low  water  to  the  middle  of  the  stand  at  high  water,  so  that  the  whole  duration  frmn  one  high 
water  to  the  next,  or  from  one  low  water  to  the  next,  should  be  given  by  the  sum  of  the 
numbers  in  the  eighth  and  ninth  columns.  At*mo8t  of  these  places  given  in  the  list  a  maik  of 
reference  has  been  established  for  the  height  of  the  tide.  I  have  omitted  the  description  of 
these  marks,  (except  in  the  following  localities,)  as  of  no  particular  interest  in  this  connection. 

BENCH-MARKS. 

Boston, — ^The  top  of  the  wall  or  quay  at  the  entrance  to  the  dry  dock  in  the  Charleston  navy 
yard  is  fourteen  feet  (or  14.76  feet)  above  mean  low  water. 

New  York. — ^The  lower  end  of  a  straight  line,  cut  in  a  stone  wall,  at  the  head  of  a  wooden 
wharf  on  Governor's  island,  is  thirteen  feet  (or  13.97  feet)  above  mean  low  water.  The 
letters  U.  S.  C.  S.  are  cut  in  the  same  stone. 

Old  Point  Contort,  Fa. — ^A  line  cut  in  the  wall  of  the  light-house,  one  foot  from  the  ground, 
on  the  SW'.  side,  is  eleven  feet  (11  feet)  above  mean  low  water. 

C^rleston,  S.  0. — ^The  outer  and  lower  edge  of  embrasure  of  gun  No.  3,  at  Castle  Pinckney, 
is  ten  feet  (10.13  feet)  above  mean  low  water. 
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TABLE  L 

THa  table  for  (he  coast  (f  (he  United  States. 


.rv  ■  ■  " j 

POET. 

f  1 

INTERVAL  BETWEEN  TIME 

or  moen’s  transit  and 

TIME  OF  niQH  WATER. 

RISE  AND  FALL. 

STATE. 

’a 

> 

Uu 

.2 

a 

a 

ia> 

s 

a  'O  —• 

C)  c  ee 

%  3  > 

1  - 

1  § 

C3 

J 

s 

73 

O 

3 

u) 

c 

•c 

Co 

i 

3 

a. 

s 

1. 

2. 

3. 

4. 

6. 

6. 

7. 

Cbul  from  Portland  to  New  York. 

k,  m. 

h.  m. 

Feel. 

Fed. 

Feet. 

Portland . . 

Maine . . 

11  25 

0  44 

8.9 

9.9 

7.C 

Portsmouth . . . 

N.H... 

11  23 

53 

8.6 

9.9 

7.2 

Nawburyport......  . . 

Mass _ 

11  22 

50 

7.8 

9.1 

6.  6 

Salem.. _ _ 

11  13 

50 

9.2 

10.  6 

7.  6 

Boston  Light . 

_do _ 

11  12 

35 

9.3 

10.9 

8.  1 

Boston . 

.do 

11  27 

44 

10.0 

11.3 

8.5 

Plymouth . 

do _ 

11  19 

51 

10.2 

11.4 

9.0 

Weliaeet . 

11  5 

1  13 

11.2 

13.2 

9.  2 

Provincetown® . . . 

_  _do 

11  22 

10 

9.2 

10.8 

7.7 

Monomoy _ _ _ 

11  68 

3.8 

5.3 

2.6 

Nantucket . 

12  24 

37 

3.  1 

3.  G 

2.  G 

HyannU . 

..do.... 

12  22 

3.2 

3.9 

1.8 

Edgartown . 

.  .do. _ 

12  16 

2.0 

2  5 

1.6 

Holmes'  Hole  . 

. .do. . .  - 

11  43 

31 

1.  7 

1.8 

1.  3 

Tarpaulin  Cove . 

.  .do _ 

8  4 

49 

2.3 

2.8 

1.8 

Wood’s  Hole,  north  side . 

..do _ 

7  59 

53 

4.0 

4.7 

3.  1 

Wood's  Hole,  south  sido . 

..do.... 

8  34 

45 

1.6 

2.0 

1.2 

Menemsha  Bight _ 

. .do.. . - 

7  45 

2.7 

3.  9 

1.8 

Quick’s  Hole,  north  side . 

. .do.... 

7  31 

1  16 

3.7 

4.3 

2.9 

Quick’s  Hole,  south  side . . 

. .do.. . . 

7  36 

1  10 

3.  1 

3.  8 

2.  3 

Cuttyhunk . . 

..do.... 

7  40 

49 

3.  6 

4.  2 

2.  9 

Kettle  Coye . . 

..do.. . - 

7  48 

1  0 

4.  3 

6,  0 

3.  7 

Bird  Island  light _ 

..do _ 

7  59 

45 

4.4 

5.  3 

3.  5 

New  Bedford  entrance,  (Dumpling 

Bock) . .  ___ 

..do _ 

7  57 

41 

3.8 

4,  6 

2.  8 

Newport . 

R.  I  ... 

7  45 

24 

3.9 

4.  6 

3.  1 

Point  Judith _ 

..do _ 

7  32 

46 

3.  1 

3.7 

2.  6 

Block  Island . . 

,.do _ 

7  36 

41 

2.  8 

3.6 

2.  0 

Montauk Point,  LI . 

,  N.Y... 

8  20 

1  11 

1.  9 

2.4 

1.8 

Sundy  Hook _ 

.  ..do...< 

7  29 

47 

4.8 

6.  6 

4.0 

New  York . 

.  ..do.... 

8  13 

46 

4.3 

5.4 

3.4 

Tarry  town  _ _ 

.  ..do _ 

9  67 

58 

3.5 

4.0 

2.7 

iMtg  ItUatd  Sound. 

Watch  HSU,. 

.  R.  I  .  - 

9  0 

23 

2.7 

3.  1 

2.4 

BtoniuKton . 

.  CJonn  . 

9  7 

30 

2.7 

3.2 

2.2 

MEAN  DURATION. 


h.  m. 

6  14 
6  22 

5  16 

6  19 
6  20 
6  13 
6  13 
6  6 
6  IG 
6  25 
6  23 
6  44 
6  51 
6  41 
6  9 
6  61 
6  17 
6  U 
6  31 
6  29 
6  31 
6  17 
G  51 

6  60 
6  21 
6  12 
6  23 
6  17 
6  10 
6  0 
6  6 

6  35 
6  15 


rs 

a 

s 

35 


10. 


h.  m. 

G  12 

6  7 

7  9 
6  6 
6  6 
6  13 
G  17 
6  17 
6  10 
6  59 
5  44 
5  41, 
5  29 

5  21 

6  17 

5  31 

7  10 

6  14 
5  54 
5  65 

5  54 

6  4 
5  58 

5  33 

6  3 
6  10 
6  2 
6  7 
6  15 
6  25 
6  20 

5  66 

6  10 


h.  m. 
0  20 
21 
24 
6 

15 

9 

29 

15 

21 

36 

9 

9 

24 

12 

34 

38 
59 

4 

39 

40 
39 
29 


42 
23 

0 

5 

31 

21 

28 

43 

14 

25 


o  From  Majoi  J.  D.  iiiaham’s  observatioiiB. 
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TABLE  I — Continued. 


PORT. 

STATE. 

INTERVAL  BETWEEN  TIME 

OF  MOON*8  TRANSIT  AND 

TIME  OF  HIGH  WATER. 

RISE  AND  PALL. 

MEAN  DURATION. 

Mean  interval. 

Diff.  between 
greatest  and 
least  interval. 

Mean. 

Spring  tides. 

Neap  tides. 

Flood  tide. 

Ebb  tide. 

1 

Stand. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Long  Islanii  Sound — Continued. 

h.  m. 

h.  m. 

Feet 

Feet. 

Fed. 

h,  m. 

h.  m. 

h.  m. 

Little  Gull  Island . 

N.  Y... 

9  38 

1  07 

2.5 

2.  9 

2.3 

6  1 

6  21 

87 

New  London . - . 

Conn  .. 

9  28 

62 

2.6 

3.  1 

2.  1 

6  56 

6  26 

22 

New  Haven  _ 

,.do. _ 

11  1C 

1  8 

5.9 

6.2 

6.2 

6  24 

6  5 

33 

Rridg^eiiort _ _  _ 

..do _ 

11  11 

1  3 

6.6 

8.  0 

4.7 

6  1 

6  7 

30 

Oyster  Bay,  L.  I . . 

N.  Y... 

11  7 

51 

7.3 

9.2 

5.4 

6  8 

6  24 

25 

.  .do _ 

11  13 

31 

7.  7 

8.9 

6.4 

6  55 

6  30 

14 

New  Rochelle _ _ _ 

-.do _ 

11  22 

3> 

7.6 

8.6 

6.  6 

5  51 

6  35 

12 

llirogfi’  Neck _ _ 

..do _ 

11  20 

39 

7.3 

9.2 

6.  1 

5  50 

6  S3 

48 

Ckxut  qf  New  Jeney. 

Cold  Spring  Inlet . - . 

N.  J  ... 

7  32 

61 

4.4 

5.4 

3.6 

6  8 

6  18 

19 

Cape  May  Landing . 

--do - 

8  19 

47 

4.8 

6.0 

4.3 

6  11 

6  15 

20 

Ddaicare  Bay  and  River. 

Delaware  Breakwater . 

Del  .  .. 

8  0 

50 

3.6 

4.5 

3.0 

6  15 

6  6 

26 

Iliglxie’s,  Cape  May . 

N.  J... 

8  33 

43 

4.9 

6.2 

3.9 

6  26 

6  0 

19 

Vorr  TalunH 

_  .do _ 

9  4 

61 

6.  0 

7.  0 

6.  1 

5  52 

6  27 

\Tatmn’a  T^ivpr 

Del _ 

9  52 

48 

5.  9 

6.  9 

5.0 

6  11 

6  a 

Newcastle  ............. .... _ 

_  .do _ 

11  53  ' 

6.5 

6.9 

6.6 

5  6 

6  43 

47 

1 1  a /I  nil  1(1  « 

Pa 

i 

13  18 

48 

6.  0 

6.  8 

6.  1 

4  52 

7  6 

■ 

Chesapeake  Bay  and  rivers. 

Old  Point  Comfort . 

Va..  .. 

8  17 

50 

2.5 

3.0 

2.0 

6  1 

6  25 

14 

Point  Lookout . 

Md.... 

12  68 

45 

1.4 

1.9 

0.7 

5  59 

6  19 

35 

Annapolia . - . . 

--do _ 

16  38 

40 

0.  9 

1.0 

0.8 

6  11 

6  15 

32 

TL-krllrln  T  irrlif 

.  .do. - 

17  42 

48 

1.0 

1.  3 

0.8 

5  23 

7  8 

Baltimore  _  _ ........ 

-.do _ 

18  33 

43 

1.3 

1.5 

0.9 

5  54 

6  33 

James  River,  (City  Point) . 

Va  .... 

14  11 

1  0 

2.8 

3.0 

2.5 

5  14 

6  58 

82 

TJJoVimnnd  _ _ .......... 

..do _ 

16  28 

1  6 

2.9 

3.4 

2.  S 

4  53 

7  31 

Tappahannock  . . 

--do _ 

12  32 

46 

1.6 

1.9 

1.3 

6  21 

7  6 

Coast  qf  North  and  South  Carolina, 

Georgia  and  Florida. 

Hatteraa  Inlet . 

N.  C... 

7  4 

67 

2.0 

2.2 

1.8 

6  7 

6  7 

6< 

Beaufort _ ............... 

..do _ 

7  26 

50 

2.8 

3.3 

2.2 

6  11 

6  10 

4 

Pfdrl  Head  _ ........ 

..do _ 

7  26 

34 

4.3 

6.0 

3.4 

6  18 

6  17 

3 

Smithville  ....  ................ 

..do _ 

7  19 

47 

4.5 

5.5 

3.8 

6  01 

6  26 

2 

Wilmington . 

--do _ 

9  6 

1  0 

2.7 

3.  1 

2.2 

4  45 

7  40 

3 

Georgetown  entrance . . . . 

8.0.... 

7  66 

42 

3.8 

4.7 

2.7 

6  4 

6  10 

3 

Bull’s  Island  Bay . 

--do _ _ 

7  16 

67 

4.8 

5.7 

3.7 

6  20 

6  6 

- 
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TOE  iRnraa>  statbb  coast  sobvet. 
TABLE  I — Continued. 


2T9 


FOBT. 


Oxatqf  N.  and  8.  Cbr.f  ifc, — Con. 
CbarlefitoQ,  (Castle  Pinckney)  ... 

St  . 

Fort  Pulaski,  (Sayaanah  entrance) 
Savannah,  (Dry  Dock  Wharf)  ... 

Doboy  light-Honae.... . 

St  Simon’s . . . 

Port  Clinch........ . . 

St  John’s  River ............... 

St  Augustine . 

Cape  Florida . . 

Indian  Key................... 

SandKry . 

Key  West . 

Tortugas . 

Tunpa  Bay,  (Egmont  Key) . 

Cedar  Keys,  (Depot  Key) . 

St  Mark’s . 


WttUm  Coa4, 

San  Diego . . 

San  Pedro. 

Cuyler’s  Harbor . 

San  Luis  Obii^ 

Monterey . 

South  Farallon . 

Ben  Francisco,  (north  beach)  .  . 


Humboldt  Bay  .. 

PortOrford . 

Astoria . 

Kee  ah  Harbor .. 

Townshend. 

Fort  8teilaco(Hn . 


STATE. 


2. 


S.C.. 
-do.. 
Ga  .. 
..do.. 
..do.. 
..do.. 
Fla  . 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do., 
-do-. 
..do., 


Cal... 

..do... 

-do... 

-do... 

.-do... 

..do _ 

..do... 
..do... 
..do... 
O.T  .. 
..do... 
W.  T. 
..do... 
..do... 


or  mooe’s  traesit  aed 
TIME  or  HlOB  WATBB. 


S. 


A.  m. 
7  13 
7  8 

7  20 

8  13 
7  33 
7  43 
7  58 

7  28 

8  32 
8  16 
8  18 
S  40 

9  22 
9  56 

11  21 
13  15 
13  38 


9  38 
9  39 
9  25 
10  8 
10  22 

10  37 
12  6 

11  17 

12  2 
11  26 
12  42 
12  33 

3  49 

4  46 


i 

I 

.2 1 5 

5 


'1 

I  ^ 

II 


m. 

36 

0 

41 

61 

56 

46 

6 

48 
43 
61 

49 


BISB  AED  FALL. 


1 

i 

i 

a 

1 

2 

i* 

s 

1 

:s 

rQ 

n3 

9 

00 

1 

u 

00 

5. 

6. 

B 

8. 

9. 

10. 

Fed. 

Fed 

h.  m. 

h,  m. 

A.  m. 

5.3 

6.3 

6  SS 

6  9 

33 

5.9 

7.4 

6  13 

6  12 

23 

7.0 

8.0 

5.9 

5  49 

6  36 

26 

6.5 

7.6 

5.5 

5  4 

7  22 

14 

6.6 

7.8 

5.4 

6  2 

6  20 

6.8 

8.2 

6.4 

6  10 

6  16 

20 

6.9 

6.7 

6.3 

6  9 

6  17 

4.5 

5.5 

3.7 

5  68 

6  28 

16 

4.2 

4.9 

3.6 

6  5 

6  11 

32 

1.5 

1.7 

1.2 

6  0 

6  26 

45 

1.8 

2.4 

■i 

6  36 

5  48 

19 

1.2 

2.0 

6  31 

6  65 

18 

1.3 

1.6 

5  25 

12 

1.2 

1.5 

6  43 

6  40 

1.4  1 

1.8  i 

m 

6  36 

6  11  1 

43 

2.6 

3.2 

1.6 

6  12 

6  13  1 

2.2 

2.9 

1.4 

6  12 

6  11  1 

3.7 

5.0 

2.3 

6  22 

6  0 

30 

3.7 

4.7 

2.2 

6  18 

6  6 

30 

3.7 

5.1 

2.8 

6  13 

6  6 

3.6  1 

4.8 

2.4 

6  25 

5  68 

3.4 

4.3 

2.5 

6  31 

6  2 

35 

3.6 

4.4 

2.8 

6  18 

6  9 

3.6 

4.3 

2.8 

6  39 

5  51 

1 

34 

3.6 

4.7 

2.7 

6  19 

5  69 

■0 

5.5 

3.5 

6  19 

Bi 

6.8 

8.7 

6  19 

6  7 

39 

6.1 

7.4 

4.6 

6  3 

6  28 

33 

5.6 

7.4 

4.8 

6  20 

6  6 

4.6 

5.5 

4.0 

6  34 

6  63 

9.2 

11.1 

7,2 

6  3 

6  25 

28 

1 

MEAN  DURATION. 


Kora.— The  mean  interval  in  column  3  has  been  increased 
Chesapeake  bay  so  as  to  show  the  succession  of  times  from  the 
the  establishments  which  are  greater  than  12  hours  before  using 


by  12  hours  for  some  of  the  ports  in  Delaware  river  and 
month.  Therefore,  12  hours  ought  to  be  subtracted  from 
them. 
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BEP(»rr  OP  THE 


The  foregoing  Table  I  gives  the  means  of  determining,  roughly,  the  time  and  height  of  high 
water  at  the  several  ports  named.  The  hour  of  transit  of  the  moon  preceding  the  time  of  high 
water  is  to  be  taken  from  the  Almanac,  and,  the  mean  establishment  being  added,  the  time  of 
high  water  results.  Thus : 

Example  I, — It  is  required  to  find  the  time  of  high  water  at  New  York  on  November  5,  1854, 
The  American  Almanac  gives  Oh.  Om,  as  the  time  of  transit  of  the  moon  on  that  day.  The 
mean  interval  for  New  York  from  Table  I,  column  3,  is  8A,  13m,,  which,  as  the  transit  was  at 
OA,  is  roughly  the  time  of  high  water.  The  moon  being  full,  the  height  is  that  of  spring  tides 
of  column  6,  viz:  5.4  feet.  If  the  soundings  on  the  chart  are  reduced  to  low  water  spring 
tides,  5.4  feet  is  to  be  added  to  them  to  give  the  depth  at  high  water.  If  the  soundings  are 
reduced  to  mean  low  water  the  rise  and  fall  for  mean  tides  being  1. 1  foot  less  than  for  springs, 
the  rise  or  increase  of  depth  will  be  half  of  this,  or  0.6  of  a  foot  less  than  5.4  feet,  which  is 
4.8  feet  or  nearly  four  feet  ten  inches. 

Example  II. — Required,  the  time  of  high  water  at  Boston  on  January  23,  1851.  From  the 
American  Almanac  we  find  the  time  of  the  moon’s  southing  or  transit  on  thi^  day  5A.  18m. 
a.  m.,  and  from  table  I  the  mean  interval  at  Boston  dry-dock  is  11 A  27m. 

We  have,  then,  5A.  18m.  time  of  transit. 

To  which  add  11  27  mean  interval  from  Table  I. 

16  45  time  of  high  water,  or  4A  45m.  p.  m. 

If  the  Greenwich  Nautical  Almanac  is  used,  add  2m.  to  the  time  of  transit  of  Greenwich  for 
every  hour  of  west  longitude,  and  its  proportional  part  for  less  than  an  hour.  It  will  suffice  to 
take  the  half  hour  which  may  be  over  any  number  of  hours,  as  the  correction  for  less  than  this 
would  be  less  than  one  minute,  and  need  not  be  taken  into  account.  Thus,  Boston  is  4A  44m. 
west  of  Greenwich.  The  correction  to  be  applied  to  the  time  of  transit  of  the  moon  is,  for  the 
four  hours,  eight  minutes,  and  for  the  44m.,  one  minute.  The  time  of  transit  on  the  date 
assumed  in  the  preceding  example  is  17A  9m.  of  the  22d,  or  5A  9m.  a.  m.  of  the  23d;  to 
which  add  nine  minutes,  the  correction  just  found  gives  5 A.  18m.,  as  before  ascertained  from 
the  American  Almanac. 

In  using  the  United  States  Nautical  Almanac,  in  the  astronomical  part  of  which  the  transits  of 
the  moon  are  given  for  the  meridian  of  Washington,  the  corrections  required  may,  in  this  first 
approximation  for  the  Atlantic  coast,  be  neglected.  To  find  the  time  of  the  next  following 
low  water  add,  from  Table  I,  the  duration  of  ebb  tide. 

This  gives  4A.  45m.  p.  m.,  time  of  high  water. 

6  13  duration  of  ebb  tide,  from  Table  I. 

^  10  68  p.  m. 

By  subtracting  the  duration  of  flood  tide  we  obtain  the  time  of  the  preceding  low  water, 
lOA.  32m.  a.  m.,  recollecting  that  4A  46m.  p.  m.  in  the  same  as  16A.  45m.  reckoned  from 
midnight. 

The  height  of  this  tide,  corresponding  to  the  transit  of  6A.,  will  bring  it  nearly  to  a  neap  tide, 
and  the  rise  and  fall  obtained  from  column  7,  Table  I,  is  8.5  feet.  The  next  following  high  water 
may  be  had  by  adding  to  the  time  of  low  water  the  duration  of  flood  from  Table  I.  Thus: 
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107a,  58w.  p.  m.  time  of  low  water  January  23, 

6  13  duration  of  flood,  from  Table  L 

Sura  17  11  or  5h.  11m.  on  January  24. 

On  having  found  the  time  of  high  water,  the  time  of  the  next  following  high  water  may  be 
found  by  adding  the  duration  of  flood  and  ebb  together,  and  their  sum  to  the  time  of  high 
water  found,  thus; 

6k  13m.  duration  of  ebb  tide,  from  Table  I. 

6  13  duration  of  flood. 

12  26  duration  of  whole  tide. 

4  45  p.  m.,  January  23,  time  of  high  water. 

17  11  or  5k  11m.  a.  m.,  24th  of  January,  time  of  the  next  succeeding  high  water. 

Subtracting  the  same  quantity  will  give  the  time  of  the  preceding  high  water.  Thus: 

4A.  45m.  p.  m.  or  16k  45m.  from  midnight  is  the  time  of  high  water. 

12  26  duration  of  flood  and  ebb  tide. 

14  19  a.  m.  of  the  23d  for  the  preceding  high  water. 

The  duration  of  the  flood  and  the  ebb  being  reckoned  from  the  middle  of  one  stand  or  slack 
water  to  the  middle  of  the  next,  the  time  of  beginning  of  stand  of  ebb  or  flood  will  be  found 
by  subtracting  half  the  duration  of  stand  or  slack  water  given  by  column  10,  Table  I,  from 
the  time  of  high  or  low  water,  and  the  time  of  the  end  of  the  stand  of  ebb  or  flood  by 
adding  the  same.  A  nearer  approximation  to  the  times  and  heights  of  high  water  may  be 
obtained  by  the  use  of  Tables  II  and  III. 


TABLE  n. 


Littnal  bdwm  (he  time  of  moon*s  trantU  and  the  time  qf  high  water  for  different  hoare  qf  transit^  and  for  eeveral  different  parts. 


Ttmeof 

■OOB’fetllMit 

Ntw  York, 
N.  Y. 

PhUadel- 
pfaia,  Pa. 

Old  Point 
Oomfoit,  Va. 

Baltimore, 

Md. 

Smilhville, 
N.  C. 

Obarleston, 
8.  C. 

Ft.  Pulaski,  Sa¬ 
vannah,  Ga. 

Key  West, 
Pla. 

Ban  Francisco, 
Cal. 

A.  IR. 

h. 

m. 

h. 

fit. 

A. 

m. 

A. 

m. 

A.  m. 

A. 

m. 

A. 

m. 

A. 

m. 

A.  m. 

A. 

m. 

0  0 

11 

38 

8 

90 

1 

31 

8 

33 

6  47 

7 

96 

7 

38 

7 

30 

9  26 

5 

0  30 

11 

33 

8 

18 

1 

98 

8 

27 

6  43 

7 

91 

7 

34 

7 

95 

9  19 

50 

1  0 

11 

S8 

8 

15 

1 

95 

8 

91 

6  37 

7 

16 

7 

98 

7 

19 

9  19 

11 

53 

1  30 

11 

94 

8 

EM 

1 

91 

8 

15 

6  31 

7 

13 

7 

93 

7 

15 

9  6 

11 

47 

9  0 

11 

90 

8 

6 

1 

18 

8 

9 

6  96 

9 

7 

16 

7 

11 

9  0 

11 

41 

9  30 

11 

16 

8 

0 

1 

14 

8 

4 

6  91 

7 

6 

7 

U 

7 

8 

8  55 

36 

3  0 

11 

13 

7 

55 

1 

11 

8 

0 

6  17 

7 

4 

7 

7 

.7 

6 

8  51 

33 

3  30 

11 

10 

7 

53 

1 

8 

7 

56 

6  13 

7 

3 

7 

3 

7 

5 

8  50 

33 

4  0 

11 

7 

7 

59 

1 

6 

7 

59 

6  11 

7 

9 

7 

0 

7 

4 

8  49 

38 

4  30 

11 

6 

7 

5Q 

1 

3 

7 

49 

6  10 

7 

3 

6 

58 

7 

3 

8  53 

46 

5  0 

H 

6 

7 

53 

1 

7 

48 

6  10 

7 

4 

6 

58 

7 

4 

8  57 

55 

5  30 

11 

9 

7 

56 

0 

59 

7 

50 

6  13 

7 

6 

6 

59 

7 

6 

9  7 

12 

3 

0  0 

11 

13 

7 

59 

0 

59 

7 

53 

6  19 

7 

9 

7 

1 

7 

8 

9  17 

12 

11 

6  30 

11 

19 

8 

5 

1 

8 

0 

6  95 

7 

13 

7 

4 

7 

12 

9  28 

19 

16 

7  0 

11 

95 

8 

11 

1 

7 

8 

7 

6  33 

7 

17 

7 

10 

7 

16 

9  39 

19 

93 

7  30 

11 

38 

8 

17 

1 

15 

8 

15 

6  39 

7 

93 

7 

19 

7 

99 

9  45 

19 

99 

8  0 

11 

36 

8 

33 

1 

8 

94 

6  44 

7 

98 

7 

98 

7 

38 

9  59 

19 

34 

8  30 

11 

43 

8 

27 

1 

99 

8 

33 

6  49 

7 

33 

7 

36 

7 

34 

9  54 

19 

37 

0  0 

11 

47 

8 

39 

1 

34 

8 

40 

6  53 

7 

37 

7 

49 

7 

39 

9  56 

19 

36 

9  30 

11 

46 

8 

34 

1 

39 

8 

45 

mmm 

7 

30 

7 

45 

1  7 

49 

9  53 

19 

34 

10  0 

11 

49 

8 

35 

1 

43 

8 

48 

BEI 

7 

40 

7 

48 

7 

43 

9  51 

19 

30 

10  30 

11 

48 

8 

34 

1 

43 

8 

48 

BEI 

7 

40 

7 

48 

7 

41 

9  45 

19 

94 

11  0 

11 

47 

8 

31 

1 

41 

8 

46 

BEI 

7 

36 

7 

46 

7 

37 

9  89 

19 

17 

U  30 

11 

43 

8 

95 

1 

37 

8 

40 

mSm 

7 

30 

7 

42 

7 

34 

9  32 

19 

9 

36  9 
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KEPOBT  OF  THE  SUPEfUNTEMDEMT  OF 


TABLE  m. 


SJmnng  the  rise  and  faU  t^f  tides,  and  corrections  to  be  applied  to  ddemtins  the  height  qf  high  water  eomdmgt  on  eharit  nfttrmglo  miem  lorn 

water,  and  to  low  water  rpring  tides. 


Time  of 
moon’s 
transit. 

Boston,  Mass. 

New  York,  N.  Y. 

PfaUadelpbia,  Pa. 

Old  Point  Oomfort,  Va. 

Baltimore,  Md. 

Time  of 
moon^ 
transit. 

A. 

B. 

c. 

A. 

B. 

C. 

A. 

B. 

C. 

A. 

B. 

C. 

D 

B. 

C. 

Hour. 

Feet. 

Feet. 

FeH. 

Feet. 

Feet. 

Feei. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

FeH. 

FeH. 

FeH. 

FeH. 

Hem. 

0 

11  .a 

11.3 

4.9 

4.5 

4.9 

6.3 

6.9 

6  3 

9.9 

9.6 

9.9 

1.5 

1.4 

1.6 

0 

1 

11.3 

11.3 

4.9 

4.5 

4.9 

6.4 

6.4 

6.5 

3.0 

9.7 

3.0 

1.5 

1.4 

1.6 

1 

S 

11.9 

ii.a 

4.7 

4.4 

4.8 

6.6 

6.5 

6.6 

9.9 

9.7 

9  0 

1.5 

1.3 

1.5 

3 

3 

10.6 

■  9 

11.0 

4.3 

4.3 

4.6 

6  6 

6.5 

6.6 

3.6 

9.6 

9.8 

1.4 

1.3 

15 

3 

4 

10.0 

10.0 

10.7 

3.8 

4.4 

6.4 

6.5 

9.3 

9.4 

1.3 

1.9 

1.4 

4 

5 

9.3 

9.7 

10.4 

3.5 

3.8 

4.3 

6.1 

6.9 

6.3 

9.1 

9.3 

1.1 

1.1 

1.3 

5 

6 

8.8 

9.4 

10.1 

3.3 

3.7 

4.1 

5.7 

5.9 

6.0 

9.3 

0.9 

1.1 

1.3 

6 

7 

8.6 

9.3 

3.3 

3.7 

4.1 

5  4 

5.6 

5.7 

9.3 

0.9 

1.1 

1.3 

7 

8 

8  9 

9.5 

10.3 

3.6 

3.8 

4.3 

5.3 

5.3 

5.4 

9.4 

1.0  1 

1.9 

1.4 

8 

9 

9.4 

9.7 

10.4 

4.0 

4.0 

4.4 

5.4 

5.4 

5.5 

9.5 

9.8 

1.1 

1.3 

1.5 

9 

10 

10.1 

10.0 

10.7 

4.5 

4  3 

4.7 

5.7 

5.7 

5.8 

9.8 

9.7 

9.9 

1.3 

1.4 

1.6 

10 

11 

10.7 

10.3 

11.0 

4.8 

4.5 

4.9 

6.0 

6.0 

6.1 

3.0 

3.8 

3.0 

1.4 

1.4 

1.6 

11 

TABLE  III— Continaed. 


Time  of 
moon's 

Smithville,  N.  0. 

Charleston,  8.  0. 

Fort  Pulaski,  Savannah 
entrance. 

Key  West,  Fla. 

Ban  Francisco,  Cal. 

Time  of 
mooB^ 

transit. 

A. 

B 

B 

B 

B 

m 

A. 

B. 

C. 

A. 

B. 

C. 

transit 

Hour. 

Feet. 

Feet. 

FeH. 

Feet. 

FeH. 

FeH. 

FeH. 

FeH. 

Feet. 

Feet. 

FeH. 

FeH. 

FeH. 

FeH. 

FeH. 

Horn. 

0 

5.3 

4.8 

5.1 

5.7 

6.4 

5.7 

7.6 

7.4 

7.8 

1.6 

1.4 

1.6 

4.5 

4.0 

4.4 

0 

1 

5.1 

4.8 

5.1 

5.8 

5.4 

5.7 

7.9 

7.4 

7.9 

1.6 

1.4 

1.6 

3.9 

3.7 

4.1  i 

1 

9 

5.0 

4.7 

5.0 

5.6 

5.4  • 

5.7 

7,6 

7.3 

7.7 

1.5 

1.4 

1.5 

3.7 

3.6 

4.1 

3 

4.6 

4.5 

4  8 

5.5 

5.3 

5.6 

7.1 

7.0 

7.5 

1.4 

1.3 

1.5 

3.5 

3.5 

4.0 

4  1 

4  3 

4.4 

4.7 

5.3 

5.9 

5.5 

6.5 

6.7 

7.9 

1.9 

1.9 

1.4 

3.1 

3.3 

3.8 

5 

4.0 

4.3 

4.6 

4  9 

5.1 

5.4 

6.1 

6.5 

7.0 

1.0 

1.1 

1.3 

9.8 

3.1 

3.6 

5 

6 

3.8 

4.9 

4.5 

4.6 

5.0 

5.3 

5.8 

6.4 

6.8 

1.0 

1.1 

1.3 

9.7 

3.1 

3.6 

6 

7 

3.8 

4.1 

4.4 

4.7 

4.9 

5.9 

6.0 

6.5 

6.9 

1.0 

1.1 

1.3 

3.0 

3.3 

3.7 

7 

8 

4.0 

4.9 

4.5 

4.8 

5.0 

5.3 

6.4 

6.7 

7.1 

1.1 

1.9 

1.3 

3.4 

3.5 

3.9 

8 

9 

4  3 

'  4.3 

4.6 

4.9 

5.1 

5  4 

6.9 

6.9 

7.1 

1.3 

1.3 

1.4 

3.8 

3.6 

4.1 

9 

10 

4.7 

4.6 

4.9 

5.3 

5.3 

5.6 

7.4 

7.0 

7.6 

1.4 

1.3 

1.5 

4.0 

3.8 

4.9 

10 

11 

5.0 

4  7 

5.0 

5.5 

5.4 

5.8 

7.8 

7.9 

7.8 

1.6 

1.4 

1.6 

4.9 

3.8 

4.3 

11 

In  these,  the  variations  in  the  interval  between  the  moon^s  transit  and  high  water  arc  shown 
for  some  of  the  principal  ports  contained  in  Table  1.  These  variations  of  intervals  depend 
upon  the  age  of  the  moon,  and  as  they  go  through  their  values  in  half  a  lunar  month,  are  known 
as  the  half  monthly  inequality  of  interval.  The  table  extends  from  the  Oh.  of  transit,  midnight 
of  the  calendar  day  or  full  of  the  moon,  to  11^  hours.  The  numbers  for  change  of  the  moon 
correspond  to  those  of  0/i.,  and  for  13  hours  (or  lA.  p.  m.  of  the  calendar  day)  to  1  hour,  and 
so  on  up  to  23  hours.  Tlxe  ports  for  which  the  numbers  are  given  are  designated  by  the 
heading  of  the  columns. 

The  mean  interval,  it  will  be  seen,  does  not  occur  at  full  and  change,  but  nearly  two  days 
afterwards,  on  the  Atlantic  coast.  At  Key  West  it  occurs  more  nearly  at  full  and  change,  and 
at  San  Francisco  still  more  nearly. 

The  same  remark  applies  to  the  heights;  spring  tides  occur  about  two  days  after  the  full  and 
change  of  the  moon,  and  neaps  two  days  after  the  first  and  last  quarters.  The  use  of  this  table 
of  nearer  approximation  is  quite  as  simple  as  that  of  Table  I. 
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BvU  to  find  the  time  of  high  water. — ^Look  in  the  almanac  for  tho  time  of  moon’s  transit  (or 
Bouthing)  for  the  date  required.  In  the  table  corresponding  to  that  time  will  be  found  the 
number  to  be  added  to  the  time  of  transit. 

Example  in. — Required  the  time  of  high  water  at  New  York,  October  1,  1856.  Using  the 
United  States  Nautical  Almanac,  we  find  the  time  of  moon’s  transit  lA.  24?n.  astronomical 
reckoning,  or  lA.  24m.  p.  m.  calendar  time.  From  Table  II,  we  have,  under  the  heading  of 
New  York,  for  lA.  30w.  (the  nearest  number  to  the  lA.  24m.  in  the  table)  8A.  lOw. 

Thus,  to  lA.  24m.,  time  of  moon’s  transit. 

Add  8  10  interval  found  from  Table  HI, 

The  sum  9  34  p.  m.  is  the  time  of  high  water  on  the  Ist  of  October,  1856. 

If  the  sum  of  these  numbers  had  exceeded  twelve,  the  tide  would  have  belonged  to  October 
2,  and  we  must  have  gone  back  to  the  transit  of  the  day  before  and  computed  with  it  to 
obtain  the  tide  of  October  1. 

Rvkio  find  the  height  of  high  water. — ^Enter  Table  III,  column  1,  with  the  time  of  moon’s 
transit.  In  the  column  headed  with  the  name  of  the  place,  and  marked  A,  will  be  found  the 
rise  and  fall  corresponding  to  the  time  of  transit;  in  column  B  the  number  to  be  added  to 
Boundings  on  the  chart,  where  the  soundings  are  given  for  mean  low  water;  in  column  C,  the 
number  to  be  added  to  charts  of  which  the  soundings  are  given  for  low  water  spring  tides. 

In  the  foregoing  example,  (III,)  the  time  of  transit  being  between  1  and  2  hours,  we  find 
from  Table  HI  the  rise  and  fall  of  tides  on  Ist  October,  1856,  between  4.9  and  4.7,  the 

number  to  be  added  to  soundings  given  for  mean  low  water  4.5  feet,  (column  B,)  and  for  low 

water  spring  tides  (column  0)  4.9  feet. 

Having  found  the  time  of  high  water,  that  of  low  water  may  be  obtained  nearly  by  adding 
the  duration  of  ebb  from  column  9,  Table  I.  The  time  of  the  next  preceding  low  water  may 
be  found  by  subtracting  the  duration  of  flood  from  column  8,  Table  I.  The  time  of  the  next 
following  high  water  may  be  found  by  adding  the  duration  of  both  flood  and  ebb;  and  of  the 
next  preceding  high  water  by  subtracting  the  same  duration  of  the  whole  tide. 

Emmfik  IV. — To  find  the  next  high  water  following  that  of  example  III. 

The  duration  of  flood,  column  8,  Table  I,  for  New  York  is  6A.  Om. ;  and  of  ebb,  from  column 
9,  is  6A.  25m. ;  the  sum  is  12A.  25m. 

To  9A.  34m.  p.  m.,  October  1,  time  of  high  water  found. 

Add  12  25  duration  of  flood  and  ebb. 

Sum  21  59  or  9A.  59m.  a.  m.  of  October  2,  the  time  of  next  high  water. 


TIDES  OP  THE  PACIFIC  COAST. 

On  the  Pacific  coast  there  is,  as  a  general  rule,  one  large  and  one  small  tide  during  each 
day,  the  height  of  the  two  successive  high  waters  occuring  one  a.  m.  the  other  p.  m.  of  the 
same  twenty-four  hours,  and  the  intervals  from  the  next  preceding  transit  of  the  moon  are 
vary  different.  The  inequalities  depend  upon  the  moon’s  declination;  they  disappear  near  the 
time  of  the  moon’ s  declination  being  nothing,  and  are  greatest  about  the  time  of  its  being 
greatest.  The  inequalities  for  low  water  are  not  the  same  as  for  high,  though  they  disappear 
and  have  the  greatest  value  at  nearly  the  same  times. 

When  the  moon’s  declination  is  north,  the  highest  of  the  two  tides  of  the  twenty -four  hours 
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occurs  at  San  Francisco  about  eleven  and  a  half  hours  after  the  moon's  southing,  (transit,)  and 
when  the  declination  is  south,  the  lowest  of  the  two  high  tides  occurs  about  that  interval. 

The  lowest  of  the  two  low  waters  of  the  day  is  the  one  which  follows  next  the  highest  high 
water.  The  nature  of  these  tides  will  probably  appear  more  plainly  from  the  annexed 

the  tide  is  set  oflF  at  the  side  on  a  scale  of  feet  and  the  hours 
of  the  day  are  at  the  top.  At  12  noon,  for  example,  the  tide- 
gauge  marked  6.7  feet.  Joining  all  the  heights  observed  in 
the  twenty-four  hours,  we  have  a  curve  like  that  marked  in 
the  figure.  The  two  high  'Waters  are  a  and  c,  and  the  two 
low  waters  b  and  d.  If  a  is  the  high  water  which  occurs 
about  twelve  hours  after  the  transit  of  the  moon,  when  the 
declination  is  south,  the  ebb  a  6  is  quite  small,  and  the  high 
water  a  is  mqch  lower  than  the  next  water,  c.  If  the  moon's 
declination  is  north,  it  is  the  large  high  water  a  of  the  second 
diagram,  which  occurs  next  after  the  transit  and  about  twelve 
hours  from  it.  Tables  IV  and  V  give  the  number  to  be  added 
to  the  time  of  moon's  transit  to  find  the  time  of  high  water 
almost  as  readily  as  in  the  former  case.  It  is  one  of  the 
double  entry,  the  time  of  transit  being,  as  before,  placed  in 
the  first  column.  The  number  of  days  from  the  day  at  which 
the  moon  has  had  the  greatest  declination  is  arranged  at  the 
top  of  the  table.  Entering  the  first  column  with  the  time  of 
transit,  and  following  the  line  horizontally  until  we  come 
under  the  column  containing  the  days  from  the  greatest 
.0  bo  added  to  the  time  of  transit  to  give  the  time  of  high 
is  south,  Table  IV  is  to  be  used;  if  north.  Table  V. 

Tables  IV  and  IX,  inclusive,  have  been  recomputed,  using  more  complete  data  for  the 
inequalities  above  referred  to. 


diagrams.  In  them  the  height  of 


declination,  we  find  the  number  i 
water.  If  the  moon's  declination 


Digitized  by 


THE  wmm  STATfig  COAST  SUBYET. 


285 


TABLE  IV. 


J? 

SfOUTH  DICUHATION.— DATS  riOM  MOON’S  OElATBST  DBCLINATION. 

a 

s 

i  J 

■ 

S 

.  f 

Beforo~ 

After— 

^1 

i 

V 

6 

5 

4 

3 

9 

1 

0 

1 

9 

3 

4 

5 

6 

01 

S 

H 

h,m. 

ILM. 

k.  m. 

k:fn. 

h  m. 

k.  m. 

k  m. 

4.  m. 

A.  til. 

A.  m. 

A.  tn. 

A.  m. 

A.  tn. 

A>  m. 

A.  m. 

000 

11  49 

19  07 

19  95 

19  43 

19  57 

13  19 

13  90 

13  16 

13  10 

13  09 

13  51 

12  38 

19  91 

0  00 

030 

11  43 

19  01 

19  19 

19  37 

19  51 

13  06 

13  14 

13  10 

13  04 

19  56 

13  45 

12  32 

12  15 

0  30 

100 

tl  97 

11  55 

19  13 

19  31 

19  45 

13  00 

13  08 

13  04 

19  58 

13  SO 

12  39 

19  96 

19  09 

1  00 

1  30 

11  31 

11  49 

19  07 

19  95 

19  39 

19  54 

13  09 

19  58 

19  58 

19  44 

19  33 

13  90 

12  03 

1  30 

900 

11  95 

11  43 

19  01 

19  19 

19  33 

19  48 

19  56 

19  5-1 

19  46 

12  38 

19  97 

19  14 

11  57 

2  00 

ISO 

11  90 

11  38 

11  56 

19  14 

19  96 

19  43 

19  51 

19  47 

13  41 

13  33 

13  99 

12  00 

11  59 

3  30 

300 

11  17 

11  35 

11  53 

19  11 

19  95 

19  40 

13  48 

19  44 

19  38 

12  30 

19  19 

19  06 

11  49 

3  00 

330 

11  17 

11  35 

11  53 

19  11 

12  95 

19  40 

19  48 

13  44 

19  38 

12  30 

12  19 

12  06 

11  49 

3  30 

400 

11  99 

11  40 

11  58 

19  16 

19  30 

19  45 

12  53 

19  49 

19  43 

13  35 

19  94 

12  11 

11  54 

4  00 

430 

11  30 

11  48 

19  06 

19  94 

19  38 

19  53 

13  01 

19  57 

19  51 

13  43 

12  39 

12  19 

12  02 

4  30 

soo 

1189 

11  57 

19  15 

19  33 

19  47 

13  09 

13  10 

13  06 

13  00 

19  58 

19  41 

13  98 

12  11 

5  00 

530 

1147 

19  05 

19  93 

19  41 

19  55 

13  10 

13  18 

13  14 

13  08 

13  00 

19  49 

13  36 

12  19 

5  30 

000 

11  55 

19  13 

19  31 

19  49 

13  03 

13  18 

13  96 

13  99 

13  16 

13  06 

19  57 

19  44 

12  27 

6  00 

OSD 

19  00 

1  19 18 

!  19  36 

19  54 

13  08 

13  93 

13  31 

13  97 

13  91 

13  13 

13  08 

19  49 

19  33 

6  30 

700 

19  07 

1995 

19  43 

13  01 

13  15 

13  30 

13  38 

13  34 

13  98 

13  90 

13  09 

19  56 

12  39 

7  00 

730 

19  13 

19  31 

12  49 

13  07 

13  91 

13  36 

13  44 

13  40 

13  34 

13  96 

13  15 

13  02 

19  45 

730 

800 

19  18 

19  36 

19  54 

13  19 

13  96 

13  41 

13  49 

13  45 

13  39 

13  31 

13  90 

13  07 

12  50 

8  00 

830 

19  21 

19  39 

19  57 

13  15 

13  99 

13  44 

13  59 

i  13  48 

13  49 

13  34 

13  23 

13  10 

19  53 

8  30 

900 

19  90 

19  38 

19  56 

13  14 

13  98 

13  43 

13  51 

13  47 

13  41 

13  33 

13  99 

13  09 

12  52 

9  00 

930 

19  18 

19  36 

19  54 

13  19 

13  96 

13  41 

13  49 

1  13  45 

13  39 

13  31 

13  20 

13  07 

12  50 

9  30 

10  00 

19  14 

19  39 

19  50 

13  08 

13  99 

13  37 

13  45 

13  41 

13  35 

13  97 

13  16 

13  03 

12  46 

10  00 

10  30 

1108 

19  96 

19  44 

13  09 

13  16 

13  31 

13  39 

13  35 

13  99 

13  91 

13  10 

11  57 

12  40 

10  30 

1100 

19  01 

19  19 

19  37 

19  55 

13  09 

13  94 

13  39 

13  98 

13  99 

13  14 

13  03 

19  50 

12  33 

11  OQ 

11  30 

19  53 

19  11 

19  99 

19  47 

13  01 

13  16 

13  94 

13  20 

13  14 

13  06 

19  55 

12  49 

12  25 

11  30 

TABLE  V. 


1 

NORTH  DBCLINATION.- 

-DAYS  FROM  MOON’b 

ORKATBST  DBCLINATION. 

a 

§ 

8 

S  .'i 

Before — 

After— 

B 

o  S 

a 

5 

4 

3 

2 

1 

0 

1 

2 

3 

B 

5 

6 

o 

B 

Aii, 

A.  tn. 

A.  m. 

A,  m. 

A.  m. 

A.  m. 

A.  tn. 

A.  m. 

A,  m. 

A,  m. 

A,  m. 

A,  m. 

A.  tn. 

A,  m. 

000 

19  03 

11  45 

11  27 

11  13 

10  58 

10  54 

11  00 

11  08 

11  19 

a  32 

a  49 

0  00 

oso 

11  39 

11  81 

11  07 

10  58 

10  44 

10  48 

10  54 

■TV3 

11  13 

a  26 

a  43 

0  30 

101 

11  33 

11  15 

11  01 

10  46 

10  38 

10  42 

10  48 

10  56 

a  07 

BO 

a  37 

1  00 

130 

11  45 

11  97 

11  09 

10  55 

10  40 

10  32 

10  42 

10  50 

11  01 

11  14 

a  31 

1  30 

SOO 

11  57 

11  39 

11  91 

11  03 

10  34 

10  26 

HE] 

10  36 

10  44 

10  55 

IB 

11  25 

9  00 

930 

11  52 

11  34 

10  58 

10  44 

10  29 

10  21 

■IS 

10  31 

10  39 

10  50 

119 

11  20 

2  30 

300 

11  49 

11  31 

10  55 

10  41 

10  26 

10  18 

10  28 

10  36 

10  47 

119 

a  17 

3  00 

330 

11  49 

11  31 

■jg 

10  55 

10  41 

10  26 

10  18 

mm 

10  28 

10  36 

10  47 

IQ 

a  17 

3  30 

400 

11  54 

11  36 

■tQ 

11  00 

10  46 

10  31 

10  23 

10  27 

10  33 

10  41 

10  59 

IQ 

a  99 

4  00 

430 

11  44 

11  08 

10  54 

10  39 

10  31 

10  35 

10  41 

10  49 

a  00 

a  13 

a  30 

4  30 

500 

11  53 

11  17 

11  03 

10  48 

10  40 

10  44 

10  50 

10  58 

a  09 

a  92 

a  39 

5  00 

530 

12  01 

11  25 

11  11 

10  56 

10  48 

10  52 

10  58 

10  06 

a  17 

a  30 

a  47 

5  30 

600 

12  09 

WM 

11  33 

11  19 

11  04 

10  56 

11  00 

11  06 

a  14 

a  95 

a  38 

11  55 

6  00 

630 

12  14 

11  56 

11  38 

11  24 

11  09 

11  01 

11  05 

11  11 

a  19 

a  30 

a  43 

19  OU 

6  30 

700 

19  39 

12  91 

19  03 

11  45 

11  31 

11  16 

11  08 

11  12 

11  18 

a  96 

a  37 

11  50 

19  07 

7  00 

730 

19  45 

19  97 

19  09 

11  51 

11  37 

11  22 

11  14 

a  18 

a  24 

a  39 

a  43 

a  56 

1  19  13 

7  30 

800 

19  50 

12  39 

19  14 

11  56 

11  42 

n  27 

11  19 

11  33 

a  29 

a  37 

a  48 

12  18 

8  00 

8  30 

1153 

12  35 

12  17 

11  59 

11  45 

11  30 

n  22 

11  26 

a  32 

a  40 

11  51 

12  04 

19  91 

8  30 

9  00> 

19^ 

12  34 

12  16 

11  58 

11  44 

11  29 

11  21 

11  25 

a  31 

a  39 

■Ik] 

12  03 

12  20 

0  00 

930 

19  50 

12  32 

12  14 

11  56 

11  49 

11  27 

11  19 

11  23 

11  99 

a  37 

a  48 

■Tlal 

12  18 

9  30 

10  00 

19  46 

19  28 

19  10 

11  52 

11  38 

11  23 

11  15 

11  19 

a  25 

11  33 

11  44 

a  57 

12  14 

10  00 

10  30 

19  40 

19  99 

19  04 

11  46 

11  39 

11  17 

11  09 

11  13 

a  19 

11  27 

a  38 

11  51 

12  08 

10  30 

11  00 

19  33 

19  15 

11  57 

11  39 

11  25 

11  10 

11  09 

11  06 

a  19 

a  90 

a  31 

a  44 

12  01 

11  00 

11  30 

19  95 

12  07 

11  49 

11  31 

11  17 

11  02 

10  54 

10  58 

11  04 

11  19 

a  23 

11  36 

a  58 

a  30 

. 
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If  we  disregard  the  daily  inequality,  the  column  headed  San  Francisco,  in  Table  11,  would 
give  us,  as  in  the  examples  on  the  Atlantic  coast,  the  means  of  determining  the  time  of  high 
water. 

Example  V. — Required  the  time  of  high  water  at  North  Beach,  San  Francisco,  Califomin,  on 
the  7th  February,  1853. 

Ist.  The  time  of  the  moon’s  transit  at  Greenwich,  from  the  Nautical  Almanac,  is  llA.  41m.; 
the  longitude  of  San  Francisco  8 A.  10m.;  requiring  a  correction  of  16m.  to  the  time  of  transit 
for  San  Francisco,  which  is  thus  found  to  be  llA.  57m. 

2d.  The  moon’s  declination  is  south,  and  at  the  time  of  transit  about  two  days  after  the 
greatest.  Entering  Table  IV  we  find  12A.  (or  OA.)  of  transit,  the  nearest  number  to  llA.  57m. 
which  the  table  gives;  and  following  the  line  horizontally  until  we  come  to  two  days  after  the 
greatest  declination  we  find  13A.  10m. 

To  11  A.  57m.,  time  of  transit  of  moon  February  7,  San  Francisco, 

Add  13  10  from  column  OA.  transit  and  two  days  after  greatest  declination. 

The  sum  25  7  or  lA.  7m.  February  8,  is  the  time  of  high  water  corresponding  to  the 

transit  which  we  took  of  February  7.  If  we  desire  the  tide  of  February  7  we  must  go  back 
to  the  moon’s  transit  of  the  6th.  The  example  was  purposely  assumed  to  show  this  case: 
llA.  Im.,  time  of  transit  February  6,  1853, 

13  28  number  for  11  A.  transit  and  one  day  from  greatest  declination. 

Sum  24  29  time  of  high  water  OA.  29m.  a.  m.  February  7. 

The  height  of  high  xoater, — The  height  of  high  water  is  obtained  in  a  similar  manner  by  the 
use  of  Table  VI  and  Table  VII,  entering  these  in  the  same  way  with  the  time  of  transit  and 
days  from  the  greatest  declination.  Table  VI  is  for  south  declination,  and  Table  VII  for  north. 

TabUs  ifmnng  the  numbers  to  be  added  to  the  eoundinge  on  eharle,  referred  to  the  mean  lowed  low  waters  qf  doty^  to  give  the  dqith  at  hi^ 

water  at  San  Franeiseo. 


TABLE  VI. 


Time  of 
moon’s 
transit. 

souTn 

DSCLm  ATION.—  DAYS 

FROM  MOON’S  ORBaTRST  DECLINATION. 

Time  of 
ajoon’f 
transit. 

Before — 

After— 

6 

5 

4 

3 

3 

1 

0 

1 

3 

3 

4 

5 

6 

Hour. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Fed. 

Feet. 

Feet. 

F^eet. 

Hwr, 

0 

4.3 

4.0 

3.8 

3.7 

3.7 

3  6 

3.7 

3.9 

4.0 

4.1 

4.3 

4.6 

4.8 

0 

1 

3.6 

3.4 

3.3 

3.1 

3.1 

3.0 

3.1 

3.3 

3.4 

3.5 

3.7 

4.0 

4.8 

1 

3 

3.4 

3.3 

3.0 

3.9 

3.9 

3.8 

3.9 

3.1 

3.3 

3.3 

3.5 

3.8 

4.0 

3 

3 

3.3 

3.0 

3.8 

3.7 

3.7 

3  6 

3.7 

3.9 

3.0 

3.1 

3.3 

3.6 

3.8 

3 

4 

3.6 

3.6 

3.4 

3.3 

3.3 

3.3 

3.3 

3.5 

3.6 

3.7 

3.9 

3.3 

3.4 

4 

5 

3.5 

3.3 

3.1 

3.0 

3.0 

1.9 

3.0 

3.3 

3.3 

3.4 

3.6 

3.9 

3.1 

5 

6 

3.4 

1  3  3 

3.0 

1.9 

1.9 

1.8 

1.9 

3.1 

3.3 

3.3 

3.5 

3.8 

3.0 

6 

7 

3.7 

3.5 

3.3 

3.3 

3.3 

3.1 

3.3 

3.4 

3.5 

3.6 

3.8 

3.1 

3.3 

7 

8 

3.1 

3.9 

3.7 

3.6 

3.6 

3.5 

3.6 

3.8 

3.9 

3.0 

3.3 

3.5 

3.7 

8 

9 

3.5 

3.3 

3.1 

3.0 

3.0 

3.9 

3  0 

3.3 

3.3 

3.4 

3.6 

3.9 

4.1 

9 

10 

3.7 

3.5 

3.3 

3.3 

3.3 

3.1 

3.3 

3.4 

3.5 

3.6 

3.8 

4.1 

4  3 

10 

11 

3.9 

3.7 

3.5 

3.4 

3.4 

3.3 

3.4 

3.6 

3.7 

1 

3.8 

4.0 

4.3 

4.5 

11 
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TABLE  VII. 


Tijaeof 

- - - j 

NORTH  DBCLINATlORs— DATE  OT  MOON’S  ORBATBtT  DECLINATION. 

Time  of 

nMNW’t 

Before — 

After- 

moon’s 

tiuicit. 

transit. 

6 

5 

4 

3 

9 

1 

0 

1 

9 

3 

4 

5 

6 

Sow. 

Fed. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

H 

Feet. 

Feet. 

Feet. 

Hour. 

0 

4.8 

5.0 

5.9 

5.3 

5.3 

5.3 

5.1 

HU 

4.7 

4.4 

4.9 

0 

1 

4.9 

4.4 

4.6 

4.7 

4.7 

4.7 

4.5 

4.4 

■H 

4.1 

3.8 

3.6 

1 

9 

4.0 

4.9 

4.4 

4.5 

4.5 

4.5 

4.3 

4.2 

4.1 

3.9 

3.6 

3.4 

9 

3 

3.8 

4.0 

4.9 

4.3 

4.3 

4.3 

4.1 

4.0 

3.9 

3.7 

3.4 

3.9 

3 

4 

3.4 

3.8 

3.8 

3.9 

3.9 

4.0 

3.9 

3.7 

3  6 

3.5 

3.3 

2.8 

4 

5 

3.1 

3.3 

3.5 

3.6 

3.6 

3.6 

3.4 

3.3 

3.2 

2.7 

9.5 

5 

6 

30 

3.S 

3.4 

3.5 

3.5 

3.5 

3.3 

3.9 

3.1 

9.9 

2.6 

2  4 

6 

7 

3.3 

3.5 

3.7 

3.8 

3.8 

3.8 

3.6 

3.5 

3.4 

3.2 

2.7 

7 

8 

3.7 

3.9 

4.1 

4.9 

4.9 

4.9 

4.0 

3.9 

3.8 

3.6 

3.1 

8 

9 

4.1 

4.3 

4.5 

4.6 

4.6 

4.6 

4.4 

4.9 

4.0 

3  5 

9 

10 

4.3 

4.5 

4.7 

4.8 

4.8 

4.9 

4.8 

4.6 

mjm 

4.4 

4.9 

3.7 

10 

11 

4.5 

4.7 

4.9 

5.0 

5.0 

5.1 

■I 

H 

4.6 

4.4 

4.1 

3.9 

11 

Rotb-^To  bm  these  tables  with  a  chan  on  whieh  the  soondiiifs  are  referred  to  mean  low  water,  subtract  1 .3  foot  from  the  numbers  In  the  tablea. 


Example  VL — In  example  V,  to  obtain  the  height  of  tide  on  February  7,  the  declination 
being  south,  we  enter  Table  VI  with  OA.  of  transit,  and  two  days  after  greatest  declination, 
and  find  that  the  tide  will  be  4.0  feet  above  the  mean  of  the  lowest  low  water,  or  that  4.0  feet 
are  to  be  added  to  the  soundings  of  a  chart  reduced  to  the  mean  of  the  lowest  low  waters  of 
each  day.  If  the  soundings  of  the  chart  were  given  for  mean  low  water,  then  1.2  feet  ought 
to  be  subtracted  from  the  Tables  VI  and  YII;  thus,  in  this  example,  it  would  be  2.8  feet. 

The  approximate  time  of  the  successive  low  and  high  waters  of  the  day  will  be  found  by 
adding  the  numbers  in  Table  VIII  to  the  time  of  the  first  high  water  already  determined.  The 
table  gives  the  numbers  for  the  different  days  from  the  greatest  declination. 

TABLE  vin. 

Qmtammg  rmtbtr»  to  be  added  to  the  time  of  high  water  found  from  Tablet  IV  and  V,  to  obtain  (he  succettive  low  and  high  waiert. 


m  moon’s 
eclination. 

SOUTH  DBOLINATION. 

NORTH  DECLINATION. 

§§ 

S.S 

ti 

Low  water. 

High  water. 

Low  water. 

Low  water. 

High  water. 

Low  water. 

II 

il 

(Small.) 

(Large.) 

(Large.) 

(Large.) 

(Small.) 

(Small.) 

k. 

m. 

h. 

m. 

k. 

m. 

k. 

m. 

k. 

m. 

k. 

m. 

r6 

5 

48 

13 

0 

18 

54 

5 

54 

11 

57 

17 

45 

6i 

5 

5 

95 

19 

98 

18 

45 

6 

17 

12 

32 

17 

57 

5 

4 

5 

3 

11 

50 

18 

29 

6 

39 

13 

10 

18 

13 

4 

3 

4 

45 

11 

16 

18 

13 

6 

57 

13 

44 

18 

39 

3 

9 

4 

30 

10 

46 

17 

58 

7 

13 

14 

14 

18 

44 

2 

.1 

4 

18 

10 

18 

17 

42 

7 

24 

14 

43 

19 

0 

1. 

0 

4 

13 

10 

0 

17 

30 

7 

30 

15 

00 

19 

12 

0 

rl 

4 

34 

10 

10 

17 

28 

7 

18 

14 

50 

19 

14 

1 

2 

4 

34 

10 

20 

17 

28 

7 

8 

14 

40 

19 

14 

3 

3 

4 

49 

10 

36 

17 

29 

6 

53 

14 

24 

19 

13 

3 

4 

5 

6 

10 

58 

17 

34 

6 

36 

14 

2 

19 

8 

4 

5 

5 

94 

11 

24 

17 

42 

6 

18 

13 

36 

19 

0 

5 

.6 

5 

51 

11 

53 

17 

45 

6 

53 

13 

8 

18 

59 

6> 
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The  days  from  the  greatest  declination  are  written  in  the  first  and  last  columns  of  the  table. 
The  second,  third  and  fourth  columns  refer  to  south  declination,  and  the  fifth,  sixth  and  seventh 
to  north.  The  second  column  gives  the  number  which  is  to  be  added,  according  to  the  declina¬ 
tion,  to  the  time  of  high  water  obtained  by  means  of  Tables  IV  and  V  to  give  the  next  low 
water,  which  is  the  small  low  water  h  of  Diagram  I.  The  third  contains  the  numbers  to  be 
added  to  the  same  to  give  the  second  or  large  high  water  c  of  Diagram  1.  The  fourth  the 
numbers  to  be  added  to  the  same  to  give  the  second  or  large  low  water  d  of  Diagram  I.  The 
succeeding  columns  give  the  numbers  to  be  be  used  in  the  same  way  for  north  declination,  to 
obtain  the  low  water  h  (large)  of  Diagram  II;  the  high  water  c  (small)  and  the  low  water  d 
(small)  of  the  same  diagram.  The  rise  and  fall  of  the  same  successive  tides  may  be  obtained  by 
inspection  from  Table  IX,  in  which  the  first  column,  at  the  side,  contains  the  time  of  transit, 
and  the  successive  columns  the  numbers  corresponding  to  that  time  and  to  the  number  of  days 
from  greatest  declination.  The  arrangement  of  this  table  is  like  that  already  given. 

The  numbers  for  the  small  ebb  tide  a  6  of  Diagram  I,  or  c  d  of  Diagram  II,  are  first  given; 
then  those  for  small  low  and  large  high  waters  6  c  of  Diagram  I,  and  d  e  of  Diagram  II;  next 
the  large  ebb  tide  c  d  of  Diagram  I,  or  a  6  of  Diagram  11 ;  and  lastly  from  the  large  low  water 
to  the  small  high  water  d  6  of  Diagram  I,  or  h  c  of  Diagram  II. 


TABLE  IX. 

Showing  the  rue  and  /all  qf  the  eeveral  Uda  corresponding  to  different  houn  qf  iranoitj  and  daye  from  greakd  dedmalion  of  tin  moon^  at 

San  Franeiaco. 


|bmai.l  edb  tide,  or  prom 

small  llion  WATER  TO  SMALL  LOW  WATER. 

PROM  SMALL  LOW  WATER  TO  LARGE  HIGH  WATER. 

CC 

*c 

Day8  from  moon’s  greatfsl  declination. 

Days  from  moon’s  greatest  declination. 

d 

u 

• 

a 

§ 

g 

He  fore — 

After— 

Before— 

After— 

1 

c 

0 

s 

o 

X 

6 

5 

4 

1  ^ 

2 

1 

0 

1 

2 

1 

3  4 

5 

6 

6 

5  ' 

4  j 

3 

2 

1 

0 

1 

2 

3 

4 

5 

6 

3 

0 

If. 

If. 

It. 

n. 

It. 

11. 

M. 

Ft. 

1 

Ft. 

Ft.  11. 

f1. 

H. 

Ft. 

Ft. 

n.  1 

I't. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

11. 

0 

4.6 

4.0 

3.3 

2.8 

2.4 

1  2  0 

1.9 

2.0 

1 

2.6  3.0 

3.7 

4.3 

5.2 

5.0  1 

4.7 

4.4 

4.0 

3.8 

3.5 

3.2 

3.3 

3.4 

3.4 

3.5 

3.7 

0 

1 

4.0 

3.4 

2.7 

2.2 

1.8 

1  1.4 

1.3 

1.4 

1  L7 

2.0j  2.4 

3.1 

3.7 

4.6 

4.4 

4.1 

3.8 

3.4 

3.2 

2.9 

2.6 

2.7 

2.8 

2.8 

2.9 

3.1 

1 

2 

3.8 

3.2 

2.5 

2.0 

1.6 

, 

1.1 

1.2 

j  1.5 

l.Sj  2.2 

2.9 

3.-5 

4.4 

4.2 

3.9 

3.6 

3.2 

3.0 

2.7 

2.4 

2.5 

2.6 

2.6 

2.7 

2.9 

2 

3 

3.6 

3.0 

2.3 

1.8  1 

1.4 

'  1.0 

0.9 

1  1.0 

1  1.3 

1.6l  2.0 

2.7 

3.3 

4.2 

4.0 

3.7  1 

1  3.4 

3.0 

2.t 

2.5 

2.2 

2.3 

2.4 

2.4 

2.5 

2.7 

3 

3.2 

2,6 

1.9 

1.4  1 

1.0 

,  o.t 

0.5 

1  0.6 

|0.9 

1.2  1.6 

2.3 

2.9 

3.8 

3.6 

3.0 

2.6 

2.4 

2.1 

1.8 

1.9 

2.0 

2.0 

i.i 

2.3 

4 

5  1 

2.9 

2.3 

1.6 

1.1  ' 

0.7 

0.3 

0.2 

0.3 

O.t 

0  9  1.3 

2.0 

2.6 

3.5 

3.3 

’  3.0 

2.7 

2.3 

2.1 

1.8 

1.5 

1.6 

1.7 

1.7 

1.8 

2.0 

6 

2.8 

2.2 

1.5 

1.0  ‘ 

0.6 

0.2 

0.1 

0.2, 

'  0.5 

0.8  1.2 

1.9 

2.5 

3.4 

3.2 

2.9 

2.6 

2.2  1 

2.0 

1.7 

1.4 

1.5 

1.6 

1.6 

1.7 

1.9 

6 

7 

3.1 

2.5 

1.8 

1.3 

0  9 

0.5 

0.4 

0.5 

O.t 

l.li  1.5 

2.2 

2.8 

3.7 

3.5 

3.2 

2.9 

2.5 

a.3i 

2.0 

1.7 

1.8 

1.9 

19 

2.0 

2.2 

7 

8 

3.5 

2  9 

2.2 

1.7 

1.3 

0.9 

0.8 

0.9; 

1.2 

l.sj  1.9 

2.6 

3.2 

4.1 

3.9 

i  3.G 

3.3 

2.9 

2.7 

2.4 

2.1 

2.2 

2.3 

2.3 

2.4 

2.6 

8 

9 

3.9 

3.3 

2.6 

2.1 

1.7 

1.3 

l.S 

1.3 

1.6 

1 .9  2.3 

3.0 

3.6 

4.5 

4.3 

4.0 

3.7 

3.3 

3.1 

2.8 

2.5 

2.6 

2.7 

2.7 

2.8 

3.0 

9 

10 

4.1 

3.5 

2.8 

2.3 

1.9 

1.5 

1.4 

1.5 

1.8 

2.1  2.5 

3.2 

3.8 

4.7 

4.5 

4.2 

3.9 

3.5 

3.3 

3.0 

2.7 

2.8 

2.9 

2.9 

3.0 

,3.0 

!  10 

11 

4.3 

3,7 

3.0 

2.5 

2.1 

1.7 

1.6 

1.7 

2.0 

2.3  2.7 

1 

3.4 

4.0 

4.9 

4.7 

4.4 

4.1 

3.7 

3.5 

3.2 

2.9 

3.0 

3.1 

3.1 

3.2  3.^ 

1  11 

...Diagram  I 

From  6  to  c . 

_ Diasram 

I 

...Diagram  II 

_ Dinffram  11 

_ 

y 


;  ♦ 
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TABLE  IX— CoDtinned. 


tAMt  IN  Ot  mOM  LAB0S  HWB  WATBB  TO  LAKOB  LOW  WATBB 

rKOM  LAMB  LOW  WATBB  TO  BKALL  HIOB  WaTBB. 

A 

a 

I 

C 

8 

a 

'S 

i 

JP 

1 

E 

Days  fhXD  inoon’a  greatest  decHnation. 

Da]r8  from  moon ’a  greaCoat  declination. 

Before— 

■ 

Alter— 

Before— 

r 

After— 

& 

g 

B 

9 

5 

4 

3 

s 

1 

9 

2 

0 

B 

6 

6 

m 

i 

2 

6 

B 

1 

2 

3 

4 

6 

6 

1 

n 

H 

Ft. 

Ft. 

It. 

It 

Ft. 

M 

IB 

It. 

It. 

Ft. 

It. 

Ft. 

Ft. 

It. 

m 

m 

Ft. 

Ft. 

Ft. 

Ft. 

It. 

Ft. 

Ft. 

Ft. 

Ft. 

0 

4.4 

5.0 

5.7 

6.6 

7.0 

Bn 

7.0 

6.7 

6.4 

6.0 

3.3 

4.7 

3.8 

4.0 

4.3 

4.1 

5.0 

5.9 

5.5 

5.8 

5.7 

5.6 

5.6 

5.5 

5.9 

6 

1 

3.8 

4.4 

5.1 

WrI 

■n 

6.4 

6.5 

6.4 

6.1 

5.8 

5.4 

4.7 

4.1 

3.9 

3.4 

3.7 

4.0 

4.4 

4.6 

4.9 

5.2 

5.1 

5.0 

5.0 

4.9 

4.7 

1 

9 

3.6 

4.9 

4.9 

5.4 

5.8 

6.2 

6.3 

6.2 

5.9 

5.6 

5.2 

4.3 

3.9 

3.0 

3.9 

3.5 

3.8 

4.9 

4.4 

4.7 

5.0 

4.9 

4.8 

4.8 

4.7 

4,5 

9 

3 

3.4 

4.0 

4.7 

5J 

56 

6.0 

6.J 

6.0 

5.7\ 

5.4 

3.0 

4.3 

3.7 

9.8 

3.0 

3.3 

3.6 

4.0 

4.5 

4.8 

4.7 

4.6 

4.6 

4.5 

4.3 

3 

A 

3.0 

8.6 

4.3 

4.8 

5.9 

5.6 

5.7 

5.6 

5.3| 

5.0 

4.6 

3.9 

3.3 

9.4 

9.6 

9.9 

3.9 

3.6 

3.8 

4.1 

4.4 

4.2 

4.2 

4.1 

3.9 

4 

5 

9.7 

3.3 

4.0 

4.5 

4.9 

5.3 

5.4 

5.3 

5.0 

4.7 

4.3 

3.6 

9.1 

9.3 

9.6 

9.9 

3.3 

3.5 

3.8 

4.t 

4.0 

3.9 

3.9 

3.8 

3.6 

5 

6 

9.6 

8.9 

3.9 

4.4 

4.8 

5.9 

5.3 

5.9 

4.9 

4.6 

4.9 

3.3 

9.9 

9.0 

9.9 

9.5 

9.8 

3.9 

3.4 

3.7 

rffc 

3.0 

3.8 

3.8 

3.7 

3.5 

1  * 

7 

9.9 

3.5 

4.2 

4.7 

5.1 

5.5 

5.6 

5.5 

5.2 

4.9 

4.5 

3.6 

3.9 

2.3 

9.5 

9.8 

3.1 

3.5 

3.7 

4.0 

4.3 

4.9 

4.1 

4.1 

4.0. 

3.8 

7 

e 

3.3 

3.9 

4.5 

5.1 

5.5 

5.9 

6.0 

5.9 

5.6 

5.3 

4.^ 

4.2 

3.6 

9.7 

9.9 

3.9 

3.5 

3.9 

4.1 

4.4 

4.7 

4.6 

4.^ 

4.5 

4.i 

4.2 

8 

9 

3.7 

4.3 

50 

5.5 

5  9 

6.3 

6.4 

6.3 

6.0 

5.7 

5.B 

4.6 

4.0 

3.1 

3.3 

3.6 

3.9 

4.3 

4.5 

4.8 

5.1 

5.0 

4.9^ 

4.9 

4.3 

4.6 

9 

10 

3.9 

4.5 

5.9 

5.7 

6.1 

6.5 

6.6 

6.5 

6.2 

5.9 

5.5 

4.8 

4.2 

3.3 

3.5 

3.8 

4.1 

4.5 

4.7 

5.0 

5.3 

5.2 

5.1 

5.1 

w\ 

4.8 

10 

It 

4.1 

4.7 

5.4 

5.9 

6.3 

6.7 

6.8 

6.7 

6.4 

6.1 

5.7 

3.0 

4.4 

3.5 

3.7 

4  0 

4.3 

4.7 

4.9 

5.9 

5.5 

5.4 

H 

5.3 

5.9 

5.0 

11 

Prom  eu>d..*.t 

From  d  to  e..... 

FromainA .... 

From  8  to  e..... 

_ 

_ 

Examfle  VJI. — Thus,  in  Example  VI,  the  high  water  of  Februarj  7  was  found  to  be  2.8  feet 
above  mean  low  water.  The  declination  being  south,  Diagram  I  applies,  and  this  high  water 
is  the  small  one.  To  obtain  the  fall  of  the  next  low  water  or  small  low  water,  we  enter  Table 
IX  with  0^  of  moon’s  transit,  and  two  days  after  the  greatest  declination  in  the  first  part  of 
the  table,  and  find  2.3  feet,  which  will  be  the  difference  in  height  of  this  high  and  low  water. 
Entering  with  the  same  transit  and  day  in  the  second  part,  we  find  3.3  feet,  which  is  the  rise 
of  the  large  high  above  the  small  low  water;  the  difference  between  2.3  and  3.3,  or  1.0  foot  is  the 
difference  of  height  of  the  two  successive  high  waters. 

It  is  easy  to  see  how,  in  this  way,  the  soundings  of  a  chart  can  be  reduced  to  what  they 
would  be  approximately  at  all  the  successive  high  and  low  waters.  A  similar  set  of  tables  is 
in  preparation  for  Key  West  and  some  of  the  other  ports  on  the  Gulf  of  Mexico,  where  the 
tides  are  of  the  same  character.  The  tidal  observations  now  in  progress  on  the  Pacific  coast 
vill  give  the  means  of  extending  the  tables  to  all  the  principal  ports  there. 

TIDES  or  THE  GULF  OF  MEXICO. 

On  the  coast  of  Florida,  from  Cape  Florida,  around  the  Peninsula,  to  St.  Mark’s,  the  tides 
are  of  the  ordinary  kind,  but  with  a  daily  inequality  which,  small  at  Cape  Florida,  goes 
on  increasing  as  we  proceed  westward  to  the  Tortugas.  From  the  Tortugas  to  St.  Mark’s  the 
d^j  inequality  is  large  and  sensibly  the  same,  giving  the  tides  a  great  resemblance  to  those  of 
the  Pacific  coast,  though  the  rise  and  fall  is  much  smaller.  Between  St.  Mark’s  and  St.  George’s 
island,  Apalachicola  entrance,  the  tides  change  to  the  single  day  class,  ebbing  and  flowing  but 
once  in  the  twenty-four  (lunar)  hours. 

At  St.  George’s  island  there  are  two  tides  a  day,  for  three  or  four  days,  about  the  time  of 
the  moon’s  declination  being  zero.  At  other  times  there  is  but  one  tide  a  day,  with  a  long 
stand  at  high  water  of  from  6  to  9  hours.  From  Cape  St.  Bias  to  and  including  the  mouth  of  the 
Mississippi  the  single  day  tides  are  very  regular,  and  the  small  and  irregular  double  tides  appear 
only  for  two  or  three  days,  (and  frequently  even  not  at  all,)  about  the  time  of  zero  declination 
37  ® 
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of  the  moon.  The  stand  at  high  and  low  water  is  comparatively  short,  seldom  exceeding  an 
hour. 

To  the  west  of  the  mouth  of  the  Mississippi  the  double  tides  reappear.  At  Isle  Dernifere  they 
are  distinct,  though  a  little  irregular,  for  three  or  four  days,  near  the  time  of  the  moon's  zero 
declination.  At  all  other  times  the  single  day  type  prevails,  the  double  tides  modifying  it, 
however,  in  the  shape  of  a  long  stand  of  from  6  to  10  hours  at  high  water.  This  stand  is  shortest 
at  the  time  of  the  moon's  greatest  declination,  sometimes  being  reduced  to  but  one  hour.  At  Cal¬ 
casieu  the  tides  are  distinctly  double,  but  with  a  large  daily  inequality.  The  rise  and  fall  being 
small,  they  would  often  present  to  the  ordinary  observer  the  same  appearance  as  at  Isle  Der- 
niere.  At  Galveston  the  double  tides  are  plainly  perceptible,  though  small  for  five  or  six 
days,  at  the  time  of  moon's  zero  declination.  At  other  times  they  present  the  single  day  type, 
with  the  peculiarity  that,  after  standing  at  high  water  for  a  short  time,  the  water  falls  a  small 
distance  and  stands  again  at  that  height  for  several  hours,  then  continues  to  fall  to  low  water. 
Sometimes  it  falls  very  slowly  for  nine  or  ten  hours  following  high  water,  and  then  acquires  a 
more  rapid  rate  to  low  water.  At  Aransas  Pass  and  Brazos  Santiago  the  single  day  tides  prevail. 
Small,  irregular  double  tides  are  only  perceived  for  two  or  three  days  at  the  moon's  zero  of 
declination.  At  all  other  times  there  is  but  one  high  water  in  the  day,  with  a  long  stand  of 
from  6  to  9  hours,  during  which  there  are  often  small,  irregular  fluctuations  or  a  very  slow  fall. 
In  the  following  table  the  mean  rise  and  fall  of  tides  at  the  above  stations  are  given: 

The  highest  high  and  the  lowest  low  waters  occur  when  the  greatest  declination  of  the  moon 
happens  at  full  or  change;  the  least  tide  when  the  moon's  declination  is  nothing  at  the  first  or 
last  quarter.  The  rise  and  fall  being  so  small,  the  times  and  heights  are  both  much  influenced 
by  the  winds,  and  are  thus  often  rendered  quite  irregular. 

TABLE  X. — Eise  and  faU  at  several  stations  on  the  Gulf  of  Mexico. 


MRAN  BISS  A1«D  FALL  OF  TIDES. 


Stations. 

Mean. 

At  moon’s 
greatest 
declination. 

At  moon’s 

least 

declination. 

Fed. 

Fed. 

Fed. 

St.  George’s  island,  Florida _ _ _ 

1.1 

1.8 

0.6 

Pensacola,  Florida _ ... _ _  —  - - 

1.0 

1.5 

0.4 

Fort  Morgan,  Mobile  bay,  Alabama . . 

LO 

1.5 

0.4 

Oat  island,  Mississippi.. - .... 

1.3 

1.9 

0.6 

Southwest  Pass,  Louisiana ........... - 

1.1 

1.4 

0.5 

Isle  Demifere,  Louisiana . - . - . 

1.4 

2.2 

0.7 

Entrance  to  Lake  Calcanea,  Louisiana..... 

1.9 

2.4 

1.7 

Galveston,  Texas  - - - - 

i  1-1 

1.6 

0.8 

Aransas  Pass,  Texas... . . . 

1.1 

1.8 

0.6 

Brazos  Santiago,  Texas . . . 

0.9 

1.2 

0.5 

TO  DETERMINE  THE  RISE  AND  FALL  OF  THE  TIDES  FOR  ANY  GIVEN  TIME  FROM  HIGH  OB  LOW  WATER 

It  is  sometimes  desirable  to  know  how  far  the  tide  will  rise  in  a  given  time  from  low  water, 
or  fall  in  a  given  time  from  high  water,  or  to  approximate  to  the  time  which  has  elapsed  from 
low  or  high  water,  by  knowing  the  rise  or  fall  of  the  tide  in  the  interval.  If  the  proportion  of 
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the  rise  and  fall  in  a  given  time  were  the  same  in  the  different  ports,  this  would  easily  be  shown 
in  a  single  table  givings  the  proportional  rise  and  fall,  which,  by  referring  to  Table  I,  showing  . 
the  rise  and  fall  of  the  tide  at  the  port,  would  give  the  rise  and  fall  in  feet  and  decimals.  The 
proportion,  however,  is  not  the  same  in  different  ports,  nor  in  the  same  ports  for  tides  of  different 
heights.  The  following  Table  XI  shows  the  relation  between  the  heights  above  low  water  for 
each  half  hour  for  New  York  and  for  Old  Point  Comfort,  and  for  spring  and  neap  tides  at  each 
place.  Units  express  the  total  rise  of  high  water  above  low  water,  and  the  figures  opposite  to 
each  half  hour  denote  the  proportional  fall  of  the  tide  from  high  water  onward  to  low  water.  For 
example,  at  New  York,  three  hours  after  high  water  a  spring  tide  has  fallen  six-tenths  (sixty 
hundredths)  of  the  whole  fall.  Suppose  the  whole  rise  and  fall  of  that  day  to  be  5.4  feet,  (Table 
I;)  then,  three  hours  after  high  water,  the  tide  will  have  fallen  3,24  feet,  or  three  feet  three 
inches,  nearly.  Conversely,  if  we  have  observed  that  a  spring  tide  has  fallen  three  feet  three 
inches,  we  may  know  that  high  water  has  passed  about  three  hours. 

TABLE  XL 

Giving  the  height  of  the  tide  above  low  woier  for  every  half  hour  h^ore  or  of  ter  high  water  ^  the  total 

range  being  taJcen  as  equal  to  1. 


Time  before  or 
after  Mgh  water. 

New  York. 

Old  Point  Comfort. 

Spring  tide. 

Neap  tide. 

Spring  tide. 

Neap  tide. 

k.  m. 

0  0 

1.  00 

1.00 

1.09 

1.00 

0  30 

0. 98 

0.  98 

0.  98 

0.  98 

1  0 

0. 94 

0.  93 

0.  95 

0.  94 

1  30 

0.  89 

0.86 

0.  88 

0.87 

2  0 

0.80 

0.72 

0.  80 

0.  78 

2  30 

0.  72 

0. 59 

0.70 

0.  68 

3  0 

0.  60 

0.45 

0.  59 

0.  57 

3  30 

0.49 

0.31 

0.49 

0. 44 

4  0 

0.39 

0.19 

0.  37 

0.  34 

4  30 

0.  28 

0.10 

0.26 

0.  22 

6  0 

0. 18 

0.02 

0. 17 

0. 13 

5  30 

0.09 

0.00 

0.  08 

0. 05 

6  0 

0.  05 

0.  03 

0.0, 

6  30 

0.  00 

0. 00 

0.  C 

TIDES  IN  COASTING. 


By  observing  the  time  of  high  water  and  low  water  along  the  coast  we  find  the  places  at 
which  they  are  the  same.  The  map  of  co-tidal  lines  (Sketch  No.  65,  C.  S.  Rep.,  1857,) 
shows  that  it  is  high  water  nearly  at  the  same  hour  all  along  our  coast,  from  Sandy  Hook 
to  Cape  Cafiaveral ;  of  course,  not  in  the  bays  and  harbors  and  up  the  rivers,  but  on  the 
outer  coast. 

It  is  high  water  exactly  at  the  same  hour  all  along  the  line  marked  XII  seen  on  the 
chart,  near  Sandy  Hook,  and  north  and  south  of  Hatteras,  and,  with  small  interruptions,  at 
Cape  Lookout  and  Cape  Pear,  all  the  way  to  near  Cape  CaSaveral.  This  same  line  extends 
eastward  to  near  Block  island  and  south  of  Nantucket,  and  then  passes  away  from  our  coast. 
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At  fall  and  change  of  the  moon,  aig^'thia  line,  (approximately,)  it  is  high  water  at 
o’clock,  Greenwich  time,  the  1^1^ time  of  high  water  dependii^  upon  the  longitode  of  the 
place ;  or,  to  speak  miaw  eolreotly,  in  the  average  of  a  hmar  month,  it  is  hi^  watw  so 
many  hoars  after  the  time  of  the  moon’s  passing  the  meridian  of  Oreenwidi.  By  these  lines, 
called  co-tidal  lines,  we  can  determine  what  tidal  carrents  the  navigators  most  e^>ect  to 
meet  in  costing,  and  for  this  porpose  we  divide  the  ports  of  the  coast  into  two  sets — 
those  sonth  and  those  north  of  New  York. 

The  sailing  lines  of  coasters  boond  to  sonthem  ports  this  side  of  the  straits  of  Florida 
are  marked  npon  the  map,  and  also  of  those  bound  through  the  sounds  to  eastern  ports, 
and,  outside,  to  Halifax  and  European  ports. 


Fessds  to  and  from  porta  aovih  of  New  Tori, 

South  of  Sandy  Hook,  New  Jersey,  the  line  of  XH  hours  is  nowhere  more  than  18  miles 
from  the  coast ;  that  of  XI|  nowhere  more  than  35  miles ;  that  of  XI^  nowhere  more 
than  48,  and  XI  nowhere  more  than  110.  The  distance  of  these  lines  of  XU  to  XI  hours 
(corresponding  within  four  minutes  to  YIl  and  VI  of  New  York  time)  from  different  parts 
of  the  coast,  is  shown  in  Table  A,  where  the  first  column  gives  the  name  of  the  place,  and 
the  second,  third,  fourth,  fifth,  respectively,  the  distances  of  the  co-tidal  lines  of  XII,  XI|, 
XI^,  and  XI  hours.  The  distances  are  measured  from  the  ports,  on  perpendiculars  to  the 
co-tidal  lines.  They  may  be  taken  as  if  measured  on  the  parallel  of  latitude  at  all  the 
points  for  the  line  of  XII  hours,  and  at  all  between  Sandy  Hook  and  Gape  Hatteras  for  the 
lines  of  XI|  and  XI^  hours. 

A. 


1 

Names  of  locations. 

Distance  from  coast,  measured  on  perpendicular  to  co-tidal  lines. 

Atxnhoon. 

At  XI}  hours. 

1 

At  XI}  hours. 

At  XI  hours. 

Hook _ _ 

/Vent.  mOm, 

12 

iVaut.  mUet, 

32 

/Votit.  mUst,  1 
53 

yimt.  mSm. 

100 

_ _ _ _ 

2 

29 

39 

78 

HapA  -  -------- _ _ 

16 

SO 

46  . 

92 

18 

33 

47 

92 

7 

22 

36 

82 

12 

28 

43 

100 

8 

20 

63 

npnuykkA  inlet _ 

11  I 

26 

71 

7 

18 

66 

6 

15 

24 

63 

6 

16 

65 

10 

21 

67 

3 

16 

27 

70 

'P'm4.  AfitrftncA  _ 

6 

17 

29 

78 

nSrlwiA  jwfctrawAA _ ' _ --------------- 

6 

17 

31 

82 

Ak  .'IfMBr’m.  An4iuMW- - _ _ 

12 

26 

40 

110 

St.  John’s  snlWBoa**********. 

17 

36 

48 

1 

16 

. - . 

fl-i.. 


I  iy 

'5P.. 


^4 


I 
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The  co-tidal  lines  are  in  finch  directions  that  at  10,  20,  and  30  miles  from  the  coast, 
between  Sandj  Hook  and  the  St.  John’s,  there  is  but  a  variation  of  seven  minutes,  and 
even  to  Cape  CaSaveral  only  of  eight  minutes.  Keeping  ten  miles  from  the  shore,  the 
ooester  would  pass  from  XII  hours  at  Sandy  Hook  to  XI  hours  45  minutes  at  Hatteras,  and 
increase  again  irregularly  to  XII  hours  7  minutes  at  the  St.  John’s,  as  shown  more  explicitly 
in  Table  B.  These  three  tracks  of  10,  20,  and  30  miles  are  inside  of  the  cold  wall  of  the 
Gulf  Stream,  and  generally  in  the  cold  current,  except  at  Cape  Canaveral. 

B. 


Karnes  of  stations. 

Ck)-tidal  hour  at  10,  20,  and  30  nautical  miles  from  the 
coast,  perpendicular  to  the  coast. 

Ten  miles  off. 

Twenty  miles  off. 

Tliirty  miles  off. 

Eandy  Hook _ - _ 

A.  m. 

12  0 

h,  m, 

11  52 

A.  m. 

11  45 

11  35 

11  45 

11  48 

11  87 

11  42 

11  22 

11  25 

11  20 

11  25 

11  18 

11  24 

11  25 

11  82 

11  86 

11  47 

11  56 

Bsmegat... _ _ _ _ _ 

11  52 

11  44 

Capelffty-  _  _  _ _ _ _ _ ...» _ _ 

12  5 

11  53 

C^ie  Henlopen _ _ _ _ _ ........ _ 

12  7 

11  57 

Aaatesgne 

12  0 

11  48 

Ckpe  Henry . . 

12  6 

11  48 

OipeHittenui.. _ _ ...... . . . 

11  45 

11  80 

Ocnooke  inlet _ .... _ ...... 

11  47 

11  36 

Oipe  Lookout*. ............................... ............. 

11  45 

11  30 

Beaufort  entnuioe,  K.  0 _ ....... _ 

11  55 

11  38 

Cape  Fear . . . . . . . 

11  38 

11  25 

Cape  Bomsa . . . . 

11  45 

11  33 

Charleeton  light _ _ _ 

11  52 

11  38 

BortBoyal  entnnoe _ .............. 

11  57 

11  45 

Tybee  entnnoe . . . . . 

11  55 

11  43 

8t.  linys  entrance _ _ _ -  _ _ .................. 

12  8 

11  57 

8t  John’s  entrance _  _  _ .............. 

12  7 

11  57 

OapeCafiaTeial . . . . . 

12  8 

CapeFterida . 

IS  16 

It  follows,  then,  as  a  general  thing,  frcmi  these  two  tables,  that  the  coaster  in  passing  from 
S&ady  Hook  to  the  St.  John’s,  would  have  the  tides  the  same,  within  some  fifteen  minutes,  as 
if  he  remained  at  Sandy  Hook.  Bo  that  leaving,  for  example,  a  high  water,  he  would,  aooord- 
ing  to  the  elapsed  time,  have  the  ebb  and  flood  altemaiii^  every  six  hours  and  a  quarter, 
i^oariy,  as  if  he  had  remained  near  Sandy  Hook.  As  the  flood  tide  sets  in  generally  to  the 
northward  and  on  shore,  and  the  ebb  to  the  southward  and  oflf  shore,  he  would  know  by  the 
tune  that  elapsed  from  his  departnre  and  the  period  of  the  tide  at  which  he  started  what 
tidal  currents  he  might  expect  to  meet  as  he  passed  along  the  coast.  This,  of  course,  is  not 
pecuhar  to  Sandy  Hook  as  a  point  of  departure,  but  would  be  true  for  any  of  the  entrances 
given  in  the  table,  taking  care  not  to  mistake  the  time  of  tides  within  for  that  at  the 
nntrauoe. 

By  referring  to  George  W.  Blunt,  eeq^  I  have  obtained  the  tracks  of  sailing  and  steam  vessels 
passing  iirom  New  York  to  ports  to  the  south  of  it,  as  shown  the  lines  on  the  chart 
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accompanying  this  paper. — (See  Sketch  No.  65,  C.  S.  Rep.,  1857.)  Tracing  these  on  the  map 
of  co-tidal  lines,  I  have  determined  how  the  navigator  would  find  the  tides  as  he  passes  from 
port  to  port.  The  results  are  shown  in  the  annexed  table,  (C,)  in  which  the  port  between 
which  and  Sandy  Hook  the  mariner  passes  is  at  the  heiwi  of  the  table,  and,  at  the  side,  the 
place  off  which  the  co-tidal  hours  will  be  found,  as  stated  in  the  table. 


C. 


Off— 

Co-tidol  hours  on  sailing  lines,  measured  on  parallel  of  latitudes  of  places  named  In  first 
column,  between  New  York  and — 

Delaware 

bay. 

Chesapeake 

bay. 

Ocracoke 

inlet. 

Cape  Fear. 

Charleston. 

SaTonnah. 

St.  John’s. 

Cape 

Florida. 

A.  m. 

A.  m. 

A.  fit. 

A.  m. 

A.  m. 

A.  m. 

A.  m. 

A.  fli. 

Sandy  Hook . 

12  5 

12  6 

12  5 

12  5 

12  5 

12  5 

12  5 

12  5 

Barnegat _ ............ 

11  57 

11  67 

11  57 

11  57 

11  67 

11  67 

11  67 

11  67 

Cape  May . . . . 

12  10 

11  52 

11  45 

11  45 

11  45 

11  45 

11  45 

11  45 

Cape  Henlopen _ 

11  51 

11  43 

11  43 

11  43 

11  43 

11  43 

11  43 

AftRAtpague _ _ 

11  55 

11  33 

11  33 

11  33 

11  33 

11  33 

11  33 

Cape  Hfinry _ _ 

12  IS 

11  24 

11  24 

11  24 

11  24 

11  24 

11  24 

Cape  Hatteraii  _  _ 

11  48 

11  48 

11  48 

11  48 

11  48 

11  48 

Ocraooke  inlet _ , _ 

11  42 

11  42 

11  42 

11  42 

11  42 

Cape  Lookout _ 

11  39 

11  39 

11  39 

11  32 

11  24 

Bpanfort  entrance _ 

11  39 

11  39 

11  39 

11  32 

11  24 

Cape  EeiM*^  .r _  i _ _ 

11  36 

11  36 

11  24 

11  0 

Cape  Roman _ ^ _ _ 

11  46 

11  46 

11  19 

Charleeton  light _ 

11  52 

11  18 

Port  Royal  entrance _ 

12  3 

11  18 

Tybee  entrance........... 

11  16 

St.  Mary*H  entrance _ 

11  65 

St.  John's  entrance  _ _ 

12  10 

Cape  Cftiiaverai _ _  _ 

Pjine  TTlorida 

1 

igi 

Thus,  from  Sandy  Hook  to  Delaware  bay,  starting  with  XII  hours  5  minutes,  off  Bamegat, 
there  would  be,  at  the  same  instant,  XI  hours  57  minutes,  and  off  Cape  May  XII  hours  10 
minutes,  so  that  the  navigator  would  have  the  same  succession  of  tides,  whether  he  remained  at 
Sandy  Hook  or  passed  onward  to  Delaware  bay,  or  whether  he  came  from  Delaware  bay  to 
Sandy  Hook.  So  from  Sandy  Hook  to  Charleston  he  will  find,  at  the  same  instant,  XII  hours 
5  minutes  at  Sandy  Hook,  XI  hours  57  minutes  off  Barnegat,  XI  hours  45  minutes  off  Cape  May, 
and  so  onward  upon  the  parallels  of  latitude  for  the  several  points.  For  oil  practical  purposes, 
then,  (f  coaMmg,  the  succession  of  the  tides,  and,  of  course,  of  the  tidal  currents  of  flood  and  dh,  wiU 
he  the  same  as  f  the  navigator  remained  stationary.  Leaving  at  low  water,  he  will  meet  the  flood 
for  6  hours  15  minutes,  and  then  the  ebb  for  another  6  hours  15  minutes,  and  so  on.  It  is  the 
simplest  of  all  rules  that  has  thus  come  out  of  this  investigation.  That  remarkable  change  of 
temperature  between  the  waters  of  the  in-shoro  cold  current,  and  of  the  warm  waters  of  the 
Gulf  Stream,  occurring  in  so  short  a  distance  that  Lieutenant  Roche  called  it  the  cold  wall,'' 
takes  place  at  distances  off  the  coast  of  from  170  to  29  miles,  (see  Table  D,)  between  Sandy 
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Hook  and  Cape  Cafiaveral,  measured  from  the  several  points  named  in  the  table  at  right  angles 
to  the  direction  of  the  course,  or,  measured  along  the  parallels  of  latitude  of  the  points,  at 
distance  from  195  to  28  miles  between  Assateague  and  Cape  Canaveral. — (Table  D.)  The  points 
where  the  parallels  north  of  Assateague  meet  this  division  line  have  not  been  accurately 
determined. 

The  annexed  table  shows  these  distances,  measured  at  right  angles  and  on  the  parallel. 

D. 


Distance  from  coast  to  “cold  wall”  of 
Gulf  Stream,  off — 

Measured  at 
right  angles 
to  coast. 

Measured  on 
parallel  of 
latitude. 

NauL  miles. 

Naui.  miles. 

Sandy  Hook....  .  ............. _ _ 

170 

Bamcgat _ _  - _ ... _ ...... 

135 

(lapfl  May _ _ _ 

137 

Gape  Henlopcn _ 

137 

Assateague _ ^ . . . 

95 

195 

Cape  Henry _ ...... _ ...... 

92 

107 

Cape  Hatteras......... 

30 

31 

Ocracoke  inlet........  ............. 

53 

52 

Cape  Iiookout _ 

63 

65 

Beaufort  entrance _ _  ............ 

62 

Cape  Fear . . . . 

54 

97 

Cape  Bomau — .  ............ — .... 

67 

103 

Charleston  light . 

61 

95 

Port  Royal  entrance......  .......... 

79 

97 

Tybce  entrance _ ................ 

79 

95 

St.  Mary's. . . . . 

90 

87 

St.  John's . . . ....1 _ 

85 

82 

Cape  Cafiaveral . . . 

29 

28 

Cape  Florida _ - _ _ 

The  coasting  line  of  thirty  miles  keeps  inside  of  the  cold  wall  all  the  way  to  Canaveral,  and 
all  the  routes  traced  on  the  chart  from  Sandy  Hook  to  southern  ports  are  on  the  inside  of  it. 
The  Gulf  Stream  lines  drawn  on  the  chart  show  how  the  route  to  Bermuda  and  to  the  Bahamas 
cuts  the  alternate  bands  of  warm  and  cold  water  of  the  Gulf  Stream. 

Vessds  to  and  from  porta  east  of  New  York. 

The  plate  shows  the  sailing  lines  of  vessels  bound  from  New  York  to  eastern  ports  and  to 
Halifax,  outside.  The  annexed  table  (E)  gives  the  Greenwich  time  of  high  water  off  the 
several  points  named  in  the  first  column  on  the  routes  to  and  from  the  places  named  in  the 
heading  of  the  table.  The  distances  are  measured  at  right  angles  to  the  co-tidal  curves. 
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E. 


Off— 

Co-tidal  hours  on  sailing  lines  between  New  York  and — 

Newport. 

New  Bedford. 

Nantucket. 

Boston. 

Portsmouth. 

Portland. 

Halihiz. 

k.  m. 

fll« 

A.  fa. 

A.  m. 

Sandy  Hnok  _  _  _ _ 

U  5 

Throg’a  Point _ _ _ 

16  16 

16  16 

16  16 

16  16 

Fisher’s  island....  _ _ 

IS  48 

13  48 

13  48 

13  48 

Block  island . . 

'  12  16 

12  16 

12  16 

12  16 

HIbI 

KBm 

11  30 

Monomoy _ _ 

16  10 

16  10 

16  10 

Cape  Cod................. 

14  35 

14  35 

14  35 

12  15 

Cape  Ann....  .... _ .... 

15  00 

14  40 

Portland _ _ _ _ 

15  30 

■■■■ 

■■■■I 

In  passing  from  New  York  to  an  eastern  port,  the  first  great  change  in  the  tides  and  tidal 
currents  is  between  the  East  river  and  Long  Island  Sound;  the  difference  between  Governor’s 
island  and  Negro  Point,  on  Ward’s  island,  at  the  eastern  entrance  to  Hell  Gate,  is  2  hours 
45  minutes.  Between  this  point  and  Throg’s  Point  the  change  is  small.  The  mariner  is  now 
in  the  full  tide  of  the  Sound,  and  between  Throg’s  Point  and  Fisher’s  island  there  is  a  difference 
of  time  of  but  2  hours  and  20  minutes,  the  greatest  part  of  which  is  at  the  head  of  the  Sound 
and  at  its  entrance,  that  is,  near  Throg’s  Point  and  Fisher’s  island.  From  off  New  London  to 
off  Sands’  Point  the  difference  is  but  1  hour  and  40  minutes;  so  that  if  the  mariner,  instead  of 
remaining  at  Throg’s  Point,  passes  onwards  to  Fisher’s  island,  he  would  lose  but  half  a  tide  in 
the  whole  passage.  In  other  words,  he  would  have  the  same  succession  of  rise  and  fall,  accor¬ 
ding  to  the  time  elapsed,  whether  stationary  or  passing  onward  within  two  hours  and  a  half, 
or  less  than  half  a  tide. 

The  tidal  current  lines  show  that  even  a  less  allowance  is  to  be  made  for  the  change  of 
current  than  for  the  change  of  tide,  the  difference  in  the  change  of  current  between  Throg’s 
Point  and  Fisher’s  island  along  the  middle  of  the  Sound  being  of  no  practical  importance. 
Passing  out  of  Long  Island  Sound,  the  tidal  hours  grow  earlier,  until,  off  Block  island,  that  of 
Sandy  Hook  is  again  reached.  The  co-tidal  line  of  Sandy  Hook  and  Block  island  being  the 
same,  it  is  the  struggle  of  the  same  tide  through  New  York  bay  and  the  narrow  East  river 
and  obstructed  Hell  Gate,  and  through  Fisher’s  island  and  Long  Island  Sound  and  to  Throg’s 
Point.  The  tidal  currents  meet  near  Throg’s  Point. 

The  lower  part  of  Narragansett  bay  has  the  co-tidal  hour  XH  hours  nearly.  Buzzard’s  bay 
has  nearly  the  same  co-tidal  hour,  the  tide-wave  reaching  the  shore  at  nearly  the  same  time  all 
around  the  bay.  It  would  be  impossible  to  give  in  a  small  compass  a  minute  account  of  the 
tides  of  Martha’s  Vineyard  and  Nantucket  Sound.  In  general,  it  may  be  said  that  as  far  as 
Holmes’  Hole  and  Wood’s  Hole  they  resemble  those  of  Block  Island  Sound,  and  afterwards 
those  of  Monomoy,  at  the  eastern  entrance;  but  this  generalization  is  unsatisfactory  without 
more  details  than  there  is  space  here  to  give.  In  these  Sounds  takes  place  the  remarkable 
change  of  between  three  and  four  hours,  the  greatest  change  of  our  coast,  dislocating,  as  it 
were,  the  times  of  high  water  at  places  sooth  and  west  and  east  and  north  of  Nantucket.  The 
whole  of  this  change  takes  place  between  the  eastern  entrance  of  Nantucket  Sound  and  the 
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western  of  Martha's  Vineyard,  giving  rise  to  quite  a  complex  condition  of  both  tides  and 
currents,  which  it  has  occupied  much  time  to  unravel.  The  dominant  co-tidal  line  of  our  coast, 
Irom  Block  island  to  Cape  Canaveral,  is  that  of  XII  hours  of  Greenwich  time;  that  of  our 
eastern  coast,  from  Nantucket  to  Passamaquoddy,  is,  in  general,  XV  hours.  Passing  out  of 
Nantucket  Sound,  coasters  carry  nearly  the  same  co-tidal  hour  to  Cape  Cod,  and  thence  vary 
their  time  about  half  an  hour  in  passing  to  Boston,  to  Portsmouth,  to  Portland,  or  to  Passama¬ 
quoddy.  It  has  long  been  known  that  the  tidal  almanac  for  Boston  might  practically  be  used 
for  eastern  ports.  Vessels  from  New  York  to  Halifax,  and  New  York  to  Europe,  which  keep 
outside,  and  should  keep  well  off  the  Nantucket  shoals,  and  off  George's,  as  shown  by  the  track 
on  the  chart,  vary  their  co-tidal  hour  but  little,  keeping  between  the  lines  of  XII  and  XI^ 
until  quite  well  on  their  course  and  beyond  Cape  Sable.  The  same  rule  will  apply  to  their 
case  as  has  been  given  for  vessels  between  New  York  and  a  southern  port. 


APPENDIX  No.  44. 

DIRECTORY  FOR  THE  PACIFIC  COAST  OF  THE  UNITED  STATES. 

Sepcrted  to  the  SupenrUerideni  of  the  United  States  Coast  Survey  hy  Oeorge  Davidson^  Assistant. 

Kensington,  Penn.,  August  29,  1858. 

Deab  Sir:  In  offering  for  your  acceptance  the  following  Directory  for  the  Pacific  Coast  of  the 
United  States,  it  may  not  be  amiss  to  state  the  circumstances  under  which  it  was  undertaken. 

For  nearly  eight  years  the  duties  which  you  assigned  to  me  in  California,  and  in  Oregon  and 
Washington  Territories,  kept  me  moving  continually  along  the  seaboard  in  every  manner  of 
conveyance,  and  familiarized  me  with  almost  every  mile  of  the  coast,  along  which  my  various 
trips  and  explorations  have  amounted  to  an  aggregate  of  between  fifty  and  sixty  thousand 
miles.  I  early  felt  the  want  of  reliable  information  in  tangible  form,  instead  of  trusting  to 
memory,  and,  upon  assuming  the  charge  of  the  coast  surveying  brig  E.  H.  Pauntleroy,  I 
determined  to  embody  for  publication  the  information  acquired,  but  several  years  of  failing 
health  prevented  the  execution  of  more  than  regular  duties,  until  the  growing  desire  to  leave 
the  Pacific  coast  forced  me  to  occupy  the  remaining  leisure  moments  in  arranging  the  matter 
while  yet  freshly  photographed  upon  the  mind.  A  small  portion  was  published  in  San  Fran¬ 
cisco,  and,  although  abounding  in  typographical  errors,  the  avidity  with  which  it  was  sought 
was  a  strong  incentive  to  continue  the  self-imposed  task.  The  result  is  now  placed  at  your 
disposal,  and,  having  examined  all  the  courses,  distances  and  positions,  I  trust  that  no  essential 
errors  have  been  overlooked,  but  whatever  have,  fall  upon  my  own  shoulders. 

My  duties  having  been  especially  geodetic  and  astronomical,  we  naturally  preceded  the 
hydrography,  and,  working  in  comparatively  unknown  waters,  have  had  constant  occasion  to 
use  the  lead.  When  seeking  for  an  anchorage,  drifting  with  currents,  or  on  boat  duty,  I  have 
almost  invariably  kept  it  going  from  my  own  hand.  Several  discoveries  have  rewarded  our 
efforts. 

The  historical  notices  of  previous  discoveries  will  be  found  few  and  short,  as  hardly  coming 
within  the  scope  of  the  present  undertaking.  The  descriptions  may  reconcile  some  of  the 
discordancies  of  the  early  navigators. 

Very  respectfully,  yours,  GEORGE  DAVIDSON, 

Assistcwt  Coast  Survey. 

Prof.  A.  D.  Bachb,  Superintendent  U.  S  Coast  Survey,  Washington,  D.  C. 
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INTRODUCTORY. 

Before  the  recent  conquest  of  California  and  the  discovery  and  development  of  its  vast 
mineral  wealth,  comparatively  little  was  known  of  the  hydrography  and  geography  of  its  coast, 
except  by  the  few  navigators  trading  along  its  seaboard,  or  the  daring  otter  hunter,  familiar 
with  every  cove,  rock,  and  headland.  All  that  had  been  accomplished  forcibly  showed  that  a 
great  work  had  yet  to  be  planned  and  executed. 

It  would  take  us  far  from  our  prescribed  path  to  trace  the  extent,  bearing,  and  importance 
of  the  successive  discoveries  made  during  a  period  of  more  than  three  hundred  years,  between 
1539,  when  Francisco  de  Ulloa  first  determined  Lower  California  to  be  a  peninsula,  and  1849, 
when  the  Superintendept  of  the  United  States  Coast  Survey  first  despatched  a  party  to  give 
definite  shape  to  our  shores.  If  the  early  adventurers  and  discoverers  made  their  explorations 
in  small  crazy  vessels,  with  wretched  and  untrustworthy  instrumente  and  methods,  it  is  no  less 
true  that  the  first  Coast  Survey  parties  made  theirs  with  inadequate  funds,  and  under  difficul¬ 
ties  and  privations  that  the  well-housed  Californian  of  to-day  can  never  fully  appreciate. 

The  task  we  have  proposed  to  ourselves  before  leaving  the  glorious  El  Dorado,  whose 
Golden  Gate  has  admitted  in  ten  years  the  commerce  of  every  nation,  and  given  egress  to  products 
worth  five  hundred  millions  of  dollars,  will  be,  to  state  all  that  is  known  at  the  present  time 
of  the  hydrography  and  geography  of  the  Pacific  coast  of  the  United  States  from  the  southern 
boundary  in  32°  32'  to  the  northern  boundary  in  49°,  embracing  an  ocean  shore-line  of  over 
3,120  miles,  the  whole  divided  as  follows:  California,  including  the  islands  of  the  Santa  Barbara 
channel,  1,097  miles;  Oregon  Territory,  285  miles;  Washington  Territory,  including  the  south 
side  of  the  Strait  of  Juan  de  Fuca,  Admiralty  inlet,  Puget's  Sound,  the  Archipelago  de  Haro, 
&c.,  1,738  miles. 

The  descriptions  of  ports,  bays,  anchorages,  reefs,  capes,  islands,  &c.,  will  be  given  gene¬ 
rally  from  personal  observation  made  during  an  examination  of  the  coast,  extending  through 
nearly  eight  years.  Whatever  has  not  come  directly  under  our  own  criticism  will  be  taken 
from  the  published  reports  and  maps  of  the  Coast  Survey,  The  names  adopted  will  be  those 
most  reliable.  Where  any  changes  have  taken  place,  they  will  be  stated  if  known. 

With  these  few  words  of  introduction,  we  may  be  pardoned  in  expressing  a  conviction  that 
the  knowledge  herein  conveyed  will  be  of  advantage  to  our  extended  commerce,  and  in 
assuring  the  navigator  approaching  the  bold  outline  of  our  coast  of  the  accuracy  of  the 
geographical  positions.  No  work  of  the  kind  has  heretofore  been  undertaken;  and  should  it 
possess  no  other  merit  than  serving  as  a  nucleus  for  aggregating  future  discoveries  and 
developments,  we  shall  feel  that  our  labor  has  not  been  wholly  in  vain. 

EXPLANATORY  REMARKS. 

The  longitudes  of  nine  stations  on  the  coast  have  been  determined  by  the  Coast  Survey,  by 
means  of  moon  culminations,  occultations,  and  solar  eclipses.  The  observations  of  moon 
culminations  at  each  station  generally  extended  through  three  lunations.  The  hiitude  was 
determined  according  to  the  most  approved  methods  and  with  the  most  delicate  instruments. 
These  stations  and  twenty-four  intermediate  ones  have  been  connected  by  means  of  a  large 
number  of  chronometers,  (from  fourteen  to  twenty-one,)  transported  by  steamer,  for  the  deter¬ 
mination  of  the  longitude  of  the  intermediate  ones,  of  which  the  latitude  was  also  accurately 
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determined  in  the  same  manner  as  the  principal  ones.  Other  points,  including  light-houses, 
have  been  determined  by  triangulation. 

Where  any  position  is  given  to  the  nearest  minute  only,  it  has  been  taken  from  the  latest 
chart  of  the  Coast  Survey.  The  longitude  is  reckoned  west  from  Greenwich. 

The  prediction  of  the  tides  supersedes  the  crude  approximations  of  previous  explorers.  A 
table  and  example  will  be  introduced  to  show  the  manner  of  predicting  the  times  of  high  and 
low  waters  at  San  Francisco. 

Soundings  are  given  for  low  water. 

Bearings  are  magnetic. 

Distances  are  expressed  in  geographical  (nautical)  miles. 

Magnetic  dedinations  (variations)  were  determined  with  delicate  and  reliable  instruments,  and 
precautions  were  always  taken  to  avoid  the  influence  of  local  attraction. 

Descriptions  of  light-honseSj  fog-bells,  buoys,  &c.,  are  from  the  published  notices  of  the 
Light-house  Board. 


COAST  DIRECTORY.— MEXICO. 

LOS  CORONADOS. 

These  islands  belong  to  Mexico;  are  situated  between  latitude  32°  24'  and  32°  27',  and  longi¬ 
tude  117°  13'  and  117°  18',  and  lie  about  7  miles  from  the  shore.  They  form  a  group  of  high, 
bold,  and  abrupt  rocks  and  islets,  of  which  the  largest  is  15  miles,  S.  11°  E.  from  Point  Loma, 
between  1^  and  1|  mile  in  length  by  one-third  of  a  mile  in  width,  and  lying  in  a  NW.  and 
SE.  direction.  Off  this  lie  two  or  three  rocks  to  the  northwestward.  The  smaller  of  the  two 
prominent  islets  lies  N.  58°  W.  from  the  larger,  and  is  distant  2^  miles. 

In  coming  from  the  south,  this  group  affords  a  good  mark  for  making  San  Diego,  although 
before  being  up  with  them  Point  Loma  shows  distinctly. 

Ix)8  Coronados  were  discovered  and  named  by  Juan  Rodriguez  Cabrillo  in  1542. 

PACIFIC  COAST  OF  THE  UNITED  STATES. 

CALIFORNIA. 

This  name  is  first  found  in  the  Journal  of  Bernal  Diaz  del  Castillo,  an  oflBcer  who  served 
under  Cortez  in  the  conquest  of  Mexico;  he  limits  the  name  to  a  single  bay. 

The  country  was  called  New  Albion  by  Sir  Francis  Drake  in  1577.  It  was  called  Islas 
Carolinas,  in  honor  of  Charles  II,  of  Spain,  because  the  peninsula  of  California  was  supposed 
to  be  an  island.  The  name  California  was  afterwards  applied  to  the  peninsula,  and  gradually 
was  used  to  designate  the  region  from  the  Gulf  of  California  to  the  mythical  “Straits  of 
Anian." 

The  monument  marking  the  western  initial  point  of  the  boundary  between  Mexico  and  the 
United  States  is  on  the  table  bluff  rising  from  the  low  land  south  of  San  Diego  bay.  Its 
geographical  position,  as  determined  by  the  Coast  Survey,  is: 


o  f  n 

Latitude . . .  68.46  north. 

Longitude . 9®  11.12  west. 

h.  m.  f. 

Or,  in  time .  ^  48  24.74. 
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From  the  boundary  the  coast  is  low  and  flat,  running  N.  by  W.  for  about  7  miles;  thence 
curving  gradually  westward  until  it  is  nearly  east  and  west  at  the  entrance  of  San  Diego  bay. 

SAN  DIEGO  BAY. 

Next  to  San  Francisco,  no  harbor  on  the  Pacific  coast  of  the  United  States  approximates  in 
excellence  that  of  the  bay  of  San  Diego.  It  is  easily  approached,  and  a  depth  of  20  feet  can 
be  carried  over  the  bar  lying  between  the  southern  extremity  of  Point  Loma  and  the  tail  of 
the  Zuniga  shoal.  The  bar  is  500  yards  wide  between  the  inner  and  outer  five  fathom  lines. 
The  existence  of  a  bar  at  the  entrance  of  this  port  was  discovered  by  Vancouver  in  1793,  and 
in  criticizing  a  plan  of  the  harbor,  published  by  Dalrymple  in  1782,  he  remarks:  “This  plan,  in 
point  of  correctness,  is  justly  entitled  to  much  praise,  but  was  yet  capable,  as  far  as  came 
under  my  observation,  of  the  following  little  improvements:  the  scale  representing  five 
nautical  miles  should  only  subtend  three  miles  and  a  half;  the  shoals  of  Barros  de  Zooniga, 
though  well  placed,  instead  of  being  two  distinct  shoals  ought  to  have  been  one  entire  shoal, 
stretching  something  further  to  the  NW.  and  SE.  than  is  therein  represented;  and  the  sound¬ 
ings  between  Barros  de  Zooniga  and  the  land  of  Ponta  de  la  Loma,  (which  is  omitted,)  are,  in 
no  part,  from  the  south  extremity  of  the  former,  directly  across  to  the  latter,  more  than  four 
fathoms  at  high  water,  and  form  a  narrow  bar  from  the  shore  to  the  shoal,  gradually  deepening 
as  well  on  the  inside  as  on  the  outside  of  the  bar,  with  a  regular  increase  in  mid  channel,  from 
five,  close  to  the  shore,  to  ten  fathoms  between  the  two  low  points  that  form  the  entrance  to 
the  port.'^ — (Vol.  II,  page  473.) 

As  the  mean  rise  and  fall  of  spring  tides  is  five  feet,  and  of  neap  tides  about  two  and  a  half, 
Vancouver's  and  the  recent  examinations  of  the  Coast  Survey  confirm  each  other,  and  tend  to 
show  that  the  depth  has  remained  the  same  for  the  last  sixty-three  years. 

Poinb  Loma  is  the  southern  part  of  the  western  boundary  of  the  bay,  and  the  termination  of 
a  remarkable  narrow  spur  of  coarse,  crumbling  sandstone  rising  south  of  Puerto  Falso,  or  False 
bay,  and  west  of  the  town  of  San  Diego,  to  the  height  of  300  feet,  and  after  stretching  south 
for  about  miles,  gradually  increasing  in  height,  terminates  very  abruptly.  It  is  covered  with 
coarse  grass,  cacti,  wild  sage,  and  low  bushes. 

Point,  Loma  light-house  is  less  than  half  a  mile  from  the  southern  end,  and  situated  upon  the 
highest  part  of  the  point,  which  here  attains  an  elevation  of  422  feet  above  high  water.  The 
building  consists  of  a  stone  dwelling  of  one  and  a  half  stories,  with  a  low  tower  of  brick  rising 
from  the  centre  suflSciently  high  to  give  full  effect  to  the  light,  which  is  450  feet  above  the  sea, 
and  was  first  exhibited  November  15,  1855.  The  light  is  a  fixed  white  light  of  the  third 
order  of  Fresnel,  exhibited  from  sunset  to  sunrise,  illuminating  the  entire  horizon,  and  in  clear 
weather  should  be  visible — 

From  a  height  of  10  feet  above  the  sea,  at  a  distance  of  28  miles. 

From  a  height  of  20  feet  above  the  sea,  at  a  distance  of  29  miles. 

From  a  height  of  30  feet  above  the  sea,  at  a  distance  of  31  miles. 

The  geographical  position  of  the  light,  as  given  by  the  Coast  Survey,  is: 


o  /  n 

Latitude .  32  40  13.0  north. 

Longitude  . .  117  12  22  west. 

h,  m.  $. 

Or,  in  time . . .  7  48  49.5. 


Magnetic  variation,  12°  29'  east,  in  April,  1851,  with  a  yearly  increase  of  1'.4. 
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Vessels  coming  from  the  northwest  make  the  ridge  of  Point  Loma  as  a  long,  flat-topped 
island,  when  about  25  miles  distant.  This  appearance  is  occasioned  by  the  bay  to  the  south¬ 
west,  by  the  low  land  to  the  northeast,  and  by  the  Puerto  Palso  at  the  north.  Approaching 
the  south  end  of  the  point,  give  it  a  berth  of  about  half  to  three-quarters  of  a  mile  in  6  and  7 
fathoms,  passing  through  the  kelp.  As  soon  as  the  point  is  passed,  a  long,  low  beach  of 
shingle  is  opened,  making  out  from  the  east  side  of  the  point  and  forming  a  natural  breakwater, 
formerly  called  Punta  de  Guiranas  by  the  Spaniards,  but  now  designated  as  Ballast  Point. 

Round  up  gradually  until  Ballast  Point  is  brought  in  range  with  the  easternmost  house  of  La 
Playa,  (distant  one  mile  from  Ballast  Point  and  on  the  same  side  of  the  bay,)  and  be  careful 
not  to  open  more  of  the  village,  as  the  shoal  called  Barros  de  Zuniga  stretches  south  from  the 
east  side  of  the  entrance,  parallel  to  the  ridge  of  Point  Loma,  and  distant  only  three-quarters  of 
a  mile  from  it.  Between  Point  Loma  and  this  shoal  runs  the  channel,  which  is  less  than  half  a 
mile  wide  within  the  three-fathom  curve.  With  the  least  swell  the  breakers  show  the  position 
and  extent  of  the  shoal,  and  at  low  tides  part  of  it  is  bare. 

During  the  summer  keep  as  close  to  Point  Loma  as  the  draught  of  the  vessel  will  permit, 
and  lay  on  the  wind  up  to  Ballast  Point,  off  which  four  fathoms  can  be  carried  within  a  ship's 
length,  with  10  fathoms  in  mid  channel.  After  passing  Ballast  Point  steer  for  La  Playa,  and 
anchor  anywhere  in  from  4  to  10  fathoms,  with  good  holding  ground.  Inside  the  point,  and 
about  250  yards  N.  by  W.  from  it,  is  a  shoal  spot  having  only  12  feet  water  upon  it.  The 
Bhoals  on  the  starboard  hand,  after  entering,  are  plainly  in  sight,  except  at  very  high  water. 
The  channel,  however,  is  buoyed,  and  cannot  be  missed.  Prom  La  Playa  to  New  San  Diego, 
four  miles  distant,  the  channel  curves  to  the  right  and  contracts,  but  about  six  fathoms  water 
may  be  carried  that  far.  A  mile  or  two  beyond  the  town  the  bay  becomes  shoal  and  filled 
with  flats. 

Coming  from  the  south,  run  for  the  extreme  end  of  Point  Loma  imtil  Ballast  Point  and  La 
Playa  are  in  range,  as  before,  and  follow  the  foregoing  directions. 

Tide®. — ^The  corrected  establishment  or  mean  interval  between  the  time  of  the  moon's  transit 
and  the  time  of  high  water  at  La  Playa  is  IXA.  XXXVIIIm.  The  mean  rise  and  fall  of  tides  is 
3.7  feet,  of  spring  tides  5.0  feet,  and  of  neap  tides  2.3  feet.  The  mean  duration  of  the  flood  is 
6A.  25m.;  of  the  ebb,  6A  Om./  and  of  the  stand  OA.  30m.  The  average  difference  between  the 
corrected  establishments  of  the  a.  m.  and  p.  m.  tides  of  the  same  day  is  lA.  20m.  for  high  water, 
and  lA.  6m.  for  low  water.  The  differences,  when  the  moon's  declination  is  greatest,  are  2A.  4m. 
and  lA.  36m.,  respectively.  The  average  difference  in  height  of  these  two  tides  is  1.5  foot  for 
the  high  waters  and  2.1  feet  for  the  low  waters.  When  the  moon's  declination  is  greatest,  those 
differences  are  2.2  feet  and  3.0  feet,  respectively.  The  average  difference  of  the  highest  high 
and  lowest  low  waters  of  the  same  day  is  5.5  feet,  and  when  the  moon's  declination  is  greatest 
6‘3  feet.  The  highest  high  tide  in  the  twenty-four  hours  occurs  about  9A.  10m.  after  the 
moon's  upper  transit,  (southing,)  when  the  moon's  declination  is  north,  and  about  3A.  16m. 
before  when  south.  The  lowest  of  the  low  waters  occurs  about  TJ  hours  after  the  highest 
high  tide. 

When  inside  the  harbor  vessels  are  perfectly  safe,  but  during  very  heavy  southerly  weather 
the  kelp  is  said  to  be  driven  in  in  such  great  masses  as  to  make  vessels  drag  their  anchors.  We 
have  never  known  such  a  case,  and  doubt  if  a  vessel  with  good  ground  tackle  and  proper 
attention  would  suffer  from  this  cause.  Certainly  there  is  not  reach  enough  for  the  wind,  to 
raise  a  swell,  and  the  holding  ground  is  excellent. 
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The  primary  astronomical  station  of  the  Coast  Survey  is  on  the  round  topped  hill,  100  feet 
high,  and  a  quarter  of  a  mile  W.SW.  of  La  Playa. 

Its  geographical  position  is : 

o  /  tl 

Latitude .  32  41  58  north. 

Longitude .  117  13  22  west. 

in*  Bm 

Or,  in  time .  7  48  53.5. 

The  eastern  side  of  the  entrance  to  San  Diego  bay  is  low  and  flat,  covered  with  thick  bushes 
and  grass.  It  is  called  “The  Island, although  but  a  peninsula,  being  very  low  and  narrow 
towards  the  head  of  the  bay.  On  Ballast  Point,  at  the  base  of  the  Point  Loma  ridge,  are 
visible  the  ruins  of  the  old  Spanish  fortifications,  &c. 

From  Ballast  Point  the  bay  runs  about  north  for  a  mile  and  a  half;  thence  curves  gradually 
to  the  eastward  for  3  miles  to  New  San  Diego;  thence  to  the  head  of  the  bay,  southeast,  7  miles. 
The  average  width  of  the  bay  after  passing  La  Playa  is  a  mile  and  a  half,  but  at  New  San 
Diego,  after  contracting  to  a  trifle  over  half  a  mile,  it  again  expands  to  about  a  mile  and  a  half, 
with  low  shores  and  extensive  marshes  and  flats.  Many  years  since  the  San  Diego  river  changed 
its  course  during  a  freshet,  and  emptied  into  San  Diego  bay  instead  of  Puerto  Falso,  to  the 
northwest.  The  result  was  a  rapid  filling  in  of  the  bay  opposite  the  old  town  of  San  Diego. 
An  appropriation  was  made  by  Congress  to  turn  the  channel  of  the  river  to  its  original  bed. 
This  was  done  a  few  years  ago,  but  the  works  have  not  proved  of  sufficient  strength. 

The  great  drawback  in  San  Diego  bay  is  the  want  of  fresh  water,  which  has  to  be  brought 
from  the  river.  An  effort  was  made  in  1851  to  obtain  a  supply  at  La  Playa  by  sinking  an 
artesian  well,  but  after  boring  635  feet  the  attempt  was  abandoned.  A  similar  attempt,  with 
like  results,  was  made  at  New  Town,  both  confirming  the  previously  expressed  opinion  of 
geologists.  The  same  amount  of  money  would  have  brought  it  in  earthen  pipes  from  the  river. 
During  the  long  dry  season  the  river  loses  itself  in  the  sand,  and  the  inhabitants  are  compelled 
to  dig  in  its  bed  to  obtain  their  supplies.  Fresh  provisions  are  readily  procured  here.  Wood 
is  scarce  and  not  good. 

The  land  in  the  region  of  San  Diego  bay  is,  with  the  exception  of  a  small  portion,  well  adapted 
to  grazing.  There  are  numerous  tracts,  of  limited  extent,  which  produce  well,  but  they  are 
favorably  situated  for  irrigation,  the  want  of  rain  being  very  much  felt  in  every  section.  Back 
in  the  mountainous  districts  is  found  abundance  of  timber  of  many  varieties,  such  as  oak,  pine, 
cedar,  fir,  ash,  sycamore,  elm,  &c.  Gold,  silver,  lead,  copper,  &c.,  are  found,  but  the  product 
is  not  remunerative.  A  vein  of  coal  (lignite)  has  been  discovered  near  San  Diego,  which  is 
reported  of  excellent  quality,  and  interested  parties  are  erecting  machinery  to  work  the  lead, 
but  the  experiment  must  prove  a  failure,  because  no  genuine  coal  is  to  be  found  upon  the  coast, 
and  in  1851  a  report  was  made  against  this  very  deposit. 

When  fishery  assumes  a  practical  shape  on  this  coast  the  harbor  of  San  Diego  will  become 
a  position  of  importance. 

Communication  with  San  Francisco  and  the  northern  or  windward  ports  is  maintained  every 
week  by  steamer,  and  by  regular  lines  of  sailing  vessels. 

San  Diego  bay  was  discovered  by  Juan  Rodriguez  Cabrillo,  a  Portuguese  in  the  service  of 
Spain,  in  September,  1542;  called  Port  San  Miguel,  and  placed  by  him  in  latitude  34®  20'  N., 
showing  the  imperfection  of  the  instruments  and  modes  of  observing  in  those  days.  He  found 
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great  numbers  of  Indians  here,  who  received  him  hospitably,  but  with  cautiousness.  It  received 
its  present  name  from  Sebastian  Vizcaino,  who  surveyed  it  in  November,  1602. 

In  his  time  there  existed  a  forest  of  tall,  straight  oak  and  other  trees  bordering  upon  the 
NW.  side  of  the  bay.  This  forest  was  said  to  be  three  leagues  in  length  and  half  a  league  in 
breadth,  whilst  to  the  northwest  of  it  was  a  good  harbor,  now ‘known  as  Puerto  Palso. 

From  the  southern  extremity  of  Point  Loma  the  coast  runs  N.  by  W.  for  22  miles;  thence  to 
Point  Lausen,  (of  Vancouver,  1793,)  forming  the  east  point  of  San  Pedro  bay,  NW.  by  W.  ^ 
W.  nearly  60  miles. 

At  the  north  end  of  the  ridge  of  Point  Loma  is  an  extensive  shoal  bay  called  Pucfi'to  Falao 
or  False  bay.  To  the  north  and  west  of  this  the  shore  becomes  compact  and  unbroken,  except 
by  the  valleys  of  San  Luis  Rey  and  San  Juan  Capistrano.  The  waters  off  this  stretch  of  the 
coast  Vizcaino  calls  the  bay  of  Santa  Catalina. 

The  latest  chart  of  San  Diego  bay  is  that  accompanying  the  Report  of  the  Superintendent 
of  the  Coast  Survey  for  1857. 

SAN  LUIS  KEY. 

The  Mission  of  San  Luis  Rey  is  the  largest  in  Alta  California,  and  the  number  of  domesticated 
Indians  formerly  in  its  neighborhood  gave  it  the  appearance  of  a  large  and  thriving  settlement. 
It  is  nearly  in  the  centre  of  a  section  of  country  unequalled  for  salubrity  and  productiveness, 
but  the  scarcity  of  rain  is  an  insuperable  drawback. 

The  Mission  is  now  a  military  post,  but  very  few  men  are  stationed  there. 

The  anchorage  is  very  much  restricted  and  unprotected,  and  now  never  visited.  Its  relative 
position  on  the  coast  will  be  seen  by  reference  to  the  reconnaissance  sheet  of  the  Coast  Survey 
published  in  1852. 

SAN  JUAN  CAPISTRANO. 

Now  a  place  of  no  importance,  with  an  unprotected  anchorage,  rocky  bottom,  and  bad 

This  Mission,  like  all  the  others,  is  rapidly  going  to  decay. 

In  latitude  33°  30^'  N.,  about  4  miles  northwestward  along  the  coast  from  the  western  point 
of  Capistrano  anchorage,  the  line  of  eqticd  magnetic  dedincUion  of  13°  east  cuts  the  shore,  passing 
over  the  great  transverse  break  of  the  island  of  Santa  Catalina.  This  line  annually  moves 
southward  a  mile  and  a  half. 

The  geographical  position  of  San  Juan  Capistrano  is  marked  on  the  sheet  of  general  recon¬ 
naissance  published  by  the  Coast  Survey  OflSce  in  1852. 

SAN  PEDRO  BAY. 

This  bay  is  well  protected  in  every  direction,  except  against  the  winter  gales  from  the  south¬ 
east  round  to  the  southwest.  During  the  spring,  summer,  and  autumn,  it  is  an  excellent  road¬ 
stead,  From  Point  Fermin,  which  is  the  southeast  point  of  high  land  west  of  the  bay,  the  line 
of  bluff  runs  exactly  north  and  south  for  about  two  miles,  being  bold,  and  averaging  60  feet  in 
height. 

Vessels  coming  from  the  westward  through  the  Santa  Barbara  channel  make  San  Pedro  hill 
(1,600  feet  in  height)  forming  the  west  side  of  the  bay,  as  an  island  projected  against  the  mount- 
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ains  to  the  southward  and  eastward.  Approaching  Point  Vincente,*  which  is  the  southwest 
point  of  the  hill,  vessels  can  keep  it  close  aboard,  there  being  from  50  to  80  fathoms  within  a 
mile  of  the  shoret ;  round  Point  Fermin  within  half  a  mile,  in  from  6  to  10  fathoms,  and 
open  the  small  island  called  El  Moro,  or,  on  the  Coast  Survey  reconnaissance  sketches  of  1852 
and  chart  of  1855,  Dead  Man^s*  island,  run  for  that  island  and  when  abreast  of  the  landing, 
(readily  recognized  by  the  houses  on  the  bluff,)  about  one  mile  north  of  Point  Fermin,  anchor 
in  three  fathoms,  hard  bottom,  and  half  a  mile  off  shore.  Vessels  must  anchor  a  mile  off  to  get 
five  fathoms. 

Coming  from  the  south  with  northwest  winds,  beat  in  boldly  until  abreast  of  the  landing; 
keep  the  lead  going  and  anchor  anywhere  in  its  vicinity.  Do  not  approach  the  low  shore,  to 
the  north  and  east  of  El  Moro,  closer  than  one  mile,  at  which  limit  four  fathoms  water  will  be 
found. 

In  winter,  anctbr  further  out,  and  more  to  the  southward,  in  order  to  be  able  to  slip  the 
cable  and  go  to  sea  should  a  heavy  southeaster  spring  up.  We  have,  however,  seen  a  vessel 
ride  out  a  very  heavy  southeast  gale  of  three  days'  duration. 

Wood  and  water  are  not  readily  obtained,  and  charges  are  high.  The  beef  raised  here  is 
remarkably  tough. 

The  geographical  position  of  the  Coast  Survey  secondary  astronomical  station  on  the  bluff  at 
the  landing  is: 


0 

/ 

// 

Latitude . 

43 

19!6  north. 

Longitude . 

16 

*  3.0  west. 

A. 

m. 

s. 

Or,  in  time, . 

.  1 

53 

04.2 

Magnetic  variation,  13®  30'  east,  in  November  1853,  with  a  yearly  increase  of  1'.4. 

An  appropriation  has  been  made  for  a  lighi-houae  on  Point  Fermin^  and  the  necessary  topo¬ 
graphical  survey  is  complete.  The  site  recommended  to  the  Light-house  Board,  by  the  Super¬ 
intendent  of  the  Coast  Survey,  is  S.  15®  W.,  and  fifteen-sixteenths  of  a  mile, distant  from  the 
astronomical  station. 

Tides, — The  corrected  establishment  or  mean  interval  between  the  time  of  the  moon's  transit 
and  the  time  of  high  water  is  IXA.  XXXIXm.  The  mean  rise  and  fall  of  tides  is  8.7  feet,  of 
spring  tides  4.7  feet,  and  of  neap  tides  2.2  feet.^  The  mean  duration  of  the  fiood  is  6A.  I8m, 
of  the  ebb  6A.  5m,  and  of  the  stand  OA.  30m.  The  average  difference  between  the  corrected  estab¬ 
lishments  of  the  a.  m.  and  p.  m.  tides  of  the  same  day  is  lA.  10m.  for  high  water,  and  lA.  4m.  for 
low  water.  The  differences,  when  the  moon's  declination  is  greatest,  are  lA.  55m.  and  lA.  38m., 
respectively.  The  average  difference  in  height  of  these  two  tides  is  1.5  feet  for  the  high  waters 
and  2.0  for  the  low  waters.  When  the  moon's  declination  is  greatest,  those  differences  are  2.3 
feet  and  3. 1  feet,  respectively.  The  average  difference  of  the  highest  high  and  lowest  low 
waters  of  the  same  day  is  5.6  feet,  and  when  the  moon's  declination  is  greatest  6.6  feet.  The 
highest  high  tide  in  the  twenty-four  hours  occurs  about  9A.  IO7/1.  after  the  moon's  upper  transit 

®  Named  by  Yanooaver  in  1793. 

j-Wben  Vanconyer  was  seeking  for  San  Pedro  bay  he  found  such  deep  water  off  Point  Vincente  that  he  thought  thiii 
could  not  be  near  the  place;  but  after  getting  to  the  south  and  east  he  had  a  full  view  of  the  anchorage.  He  did  not, 
however,  enter  it. 
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(southing)  when  the  moon^s  declination  is  north,  and  about  3A.  16m.  before  when  south.  The 
lowest  of  the  low  waters  occurs  about  7  hours  after  the  highest  high  tide. 

The  town  of  Los  Angeles  is  22  miles  north  by  the  road,  from  San  Pedro,  and  is  the  centre  of 
an  extensive  grazing,  agricultural,  and  grape  growing  country. 

The  quantity  of  grapes  and  fruit  generally  shipped  to  San  Francisco  during  the  proper 
season  is  already  enormous,  supporting  two  large  coast  steamers.  At  all  seasons  one  steamer 
finds  a  profitable  trade.  The  coasting  trade  of  this  place  is  now  greater  than  the  aggregate 
trade  of  all  the  other  ports  south  of  San  Francisco.  Regular  communication  is  maintained  with 
San  Francisco  and  other  ports  by  steamers  and  lines  of  sailing  vessels. 

Over  100,000  gallons  of  wine,  and  5,000  gallons  of  brandy  were  produced  in  1854,  and  the 
culture  of  the  grape  bids  fair  to  outstrip  all  others.  Cotton,  sugar  cane,  tobacco,  flax  and  the 
cereals,  yield  productive  crops;  and  the  olive  grows  in  abundance. 

Salt  works  have  been  established  within  a  few  miles  of  Los  Angeles,  but  the  pond  from  which 
the  salt  water  is  obtained  is  comparatively  small.  The  daily  product  is  about  flve  tons. 

The  country  at  the  foot  of  the  back  hills  is  as  productive  as  any  in  California,  but  its  distance 
from  a  large  market  is  a  great  hindrance  to  investment  and  improvement.  The  vast  plains  are 
literally  covered  with  eattle,  and  many  of  the  rancheros  count  their  yearly  increase  by  thou¬ 
sands.  These  cattle  are  driven  to  the  mining  districts  and  San  Francisco,  but  during  the  not 
unusual  droughts  of  summer  great  sufiering  is  experienced,  and  great  numbers  of  them  perish. 

The  Bay  of  San  Pedro  was  discovered  by  Cabrillo  in  1542,  and  was  called  the  Bay  of  Smoke, 
(Fumos.)  From  Point  Vincente  the  coast  trends  N.  by  W.  |  W.  for  about  17  miles;  thence  W. 
by  S.  to  Point  Diune,*  in  latitude  34®  N.,  and  longitude  118®  45'  W. ;  thence  to  Point  Conver¬ 
sion,  (of  the  old  Spanish  navigators,)  18  miles  W.  ^  N. 

Point  Duma  is  a  peculiarly  shaped  point,  whose  extremity  rises  into  a  dome-like  form,  whilst 
the  land  behind  it  falls  away,  so  that  in  making  it  from  the  west  it  rises  into  view  as  an  island. 

From  Point  Conversion  to  Buenaventura^  distant  13  miles,  the  coast  has  a  general  trend  NW. 
by  W.,  and  is  low,  flat,  and  sandy,  being  the  opening  of  the  valley  of  Santa  Clara,  through  which 
flows  the  Santa  Clara  river.  This  stream  is  nearly  dry  during  the  summer,  and  terminates  in 
lagoons  and  marshes,  but  in  the  rainy  season  a  volume  of  water  is  brought  down  having  sufll- 
cient  force  to  break  through  the  narrow  sand  beach  and  flow  into  the  ocean.  The  configuration 
of  the  coast  is  shown  on  the  Coast  Survey  reconnaissance  sheet  published  in  1852. 

The  erection  of  a  sea-coast  light  at  or  near  Point  Conversion  has  been  recommended  to  the 
Light-house  Board  by  the  Superintendent  of  the  Coast  Survey. 

There  is  excellent  holding  ground  oS  Buenaventura  in  10  fathoms,  but  the  landing  is  not 
good. 

Phe  Mission  of  San  Buenaventura  is  situated  at  the  foot  of  the  dividing  ridge  of  the  valleys 
of  San  Buenaventura  and  Santa  Clara,  about  a  half  a  mile  from  the  shorei  Its  approximate 
geographical  position  is: 

o  / 

Latitude .  34  15  north. 

Longitude . . .  1®  west. 

Fifteen  miles  westward  of  Buenaventura,  on  the  coast,  there  is  a  rich  deposit  of  sulphur, 
surface  specimens  of  which  have  yielded  60  per  cent.  Around  the  locality  are  found  ashes 

o  go  caUed  bj  YanoouTer,  in  1793. 

39  ® 
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and  BcorifB.  The  ground  is  bo  hot  as  to  be  pidnful  to  the  feet,  and  the  gas  eipitted  is  almost 
snfiFocating. 

BANTA  BABBABA. 

From  San  Buenaventura  to  Santa  Barbara  the  distance  is  23  miles,  and  the  bearing  nearly 
W.  by  N. 

Santa  Barbara  is  an  open  roadstead  for  all  except  northerly  winds,  which  are  unfrequent. 
On  the  west  side  of  the  long,  low,  sandy  beach  is  a  bold  bluff,  called  Point  Felipe.*  The  hill 
rising  behind  it  is  called  La  Vigia. 

The  landing  is  on  the  beach  about  half  a  mile  east  of  Point  Felipe;  the  shore  is  very  low  and 
fiat  as  far  as  the  town,  three-quarters  of  a  mile  distant,  but  gradually  rises  to  the  Mission, 
which  is  a  prominent  object,  about  two  miles  inland. 

Vessels  coming  from  the  westward  first  sight  La  Vigia,  and,  upon  approaching  the  anchor¬ 
age,  keep  outside  of  the  line  of  kelp,  (here  nearly  half  a  mile  wide,)  gradually  rounding  the  point 
upon  which  is  situated  the  light-houae,  two  miles  southwesterly  of  the  landing,  keep  along  the 
kelp  until  abreast  of  the  town  and  anchor  in  ^  fathoms;  or  pass  through  the  kelp  and  anchor 
on  the  inside  in  3^  fathoms,  both  hard  bottom.  In  anchoring  far  enough  off  to  get  9  or  10 
fathoms  the  bottom  will  be  found  sticky.  A  hydrographic  sketch  of  the  vicinity  was  published 
by  the  Coast  Survey  in  1855. 

No  dangers  have  been  discovered  in  the  kelp  off  this  beach. 

With  the  least  swell  the  surf  on  the  beach  is  a  bad  one,  not  falling  square  on,  but  cutting  it 
at  a  sharp  angle. 

In  winter,  vessels  must  anchor  outside  of  the  kelp,  as  the  gales  detach  and  drive  it  shoreward 
in  such  vast  quantities  that,  coming  across  a  vessel’s  hawse,  it  helps  to  bring  home  her 
anchors. 


LIGHT-HOUSE  AT  SANTA  BABBABA. 

The  structure  consists  of  a  plastered  dwelling  of  one  and  a  half  stories,  with  a  low  tower, 
also  plastered,  rising  through  the  roof.  The  illuminating  apparatus  is  of  the  fourth  order  of 
the  system  of  Fresnel,  and  shows  a Ji(ced  red  light,  illuminating  the  seaward  half  of  the  horizon. 
It  is  situated  at  an  elevation  of  180  feet  above  the  sea,  two  miles  southwestwardly  from  the 
landing  on  the  beach,  and  183  yards  from  the  edge  of  the  bluff.  The  light,  as  seen  from  the 
sea,  will  be  projected  against  the  hill  rising  behind  it. 

On  account  of  the  red  color  of  the  light,  and  the  low  order  of  lens,  it  will  not  be  visible  for 
the  range  due  to  the  elevation,  but  should,  in  a  clear  atmosphere,  be  seen  at  a  distance  of  10 
or  12  miles.  It  was  first  exhibited  December  1,  1856,  and  shows  every  night  from  sunset  to 
sunrise.  The  geographical  position,  as  given  by  the  Coast  Survey,  is : 

O  t  it 

Latitude  •  •  •  .  34  23  35  north. 

Longitude .  119  42  05  west. 

A.  m.  8. 

Or,  in  time . .  •  •  . .  7  58  48.3 

.  Magnetic  variation,  13^  30'  east  in  November,  1853;  yearly  increase,  1'.4. 

The  secondary  astronomical  station  of  the  Coast  Survey  was  on  the  slight  grassy  rise  just  in 

^  So  called  hj  Vanoooyer,  in  1793;  named  Point  Oaattllo  on  the  Coast  SniTey  charts. 
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from  the  beach,  and  60  yards  from  the  west  side  of  the  road  leading  to  the  town.  Its 
position  is: 

O  /  // 

Latitude .  34  24  24.7  north. 

Longitude .  119  40  18.0  west. 

h.  m.  «. 

Or,  in  time . .  •  7  58  41.2. 

Santa  Barbara  is  a  town  of  considerable  size,  lying  in  the  middle  of  an  agricultural  tract, 
running  east  and  west,  at  the  base  of  the  Sierra  Concepcion,  but  of  limited  breadth.  The 
trade  with  San  IVancisco  is  not  extensive;  but  this  being  one  of  the  greatest  stock  raising 
districts  on  the  coast,  vast  droves  of  cattle  pass  through  and  are  sent  to  San  Francisco  and  the 
mining  districts. 

The  Mission  is  one  of  the  largest  and  best  establishments  of  the  kind  in  California,  and  in 
the  gardens  attached  to  it  the  grape  and  olive  were  cultivated  with  success. 

A  large  bitumen  pit,  about  8  miles  west  of  Santa  Barbara,  empties  directly  into  the  ocean, 
and  the  bitumen,  floating  on  the  water,  works  against  the  summer  or  northwest  winds  even 
beyond  Point  Conception.  Sulphur,  in  large  beds  and  of  superior  quality,  exists  along  the  sea¬ 
board,  and  manifests  itself  in  all  the  warm  springs. 

Wood  and  provisions  in  abundance  can  be  easily  obtained  here.  Water  is  plenty,  but  not 
BO  readily  procured. 

A  very  short  distance  back  from  the  coast  line  is  a  range  of  rugged  hills,  over  2,000  feet 
high,  forming  part  of  the  Sierra  Concepcion,  whose  sides  are  sparsely  covered  with  timber, 
and  through  some  of  whose  gullies  and  gorges  pass  small  streams  abounding  in  the  finest  trout. 
From  others  issue  warm  springs  having  a  temperature  of  about  117^  Fahrenheit,  and  highly 
impregnated  with  sulphuretted  hydrogen.  The  height  of  the  springs  by  barometric  measure¬ 
ment  is  about  1, 200  feet. 

The  coast  trail  to  San  Francisco  passes  along  the  shore  for  a  distance  of  15  or  20  miles  to  the 
Gaviota  pass;  thence  inland  to  the  Santa  Inez  valley,  which  runs  nearly  parallel  with  the  coast. 

Regular  communication  by  steamers  and  sailing  vessels  is  maintained  with  San  Francisco  and 
other  ports. 

In  1542  Cabrillo  visited  this  place  and  found  great  numbers  of  Indians,  who  came  off  to  his 
ships  in  large  canoes,  and  were  quite  hospitable.  Close  to  the  shore  he  found  an  Indian  town 
with  “ccwew  grandes.^*  To  it  he  gave  the  name  Pueblo  de  los  Canoas. 

The  coast  line  from  Santa  Barbara  Light  to  Point  Conception  Light  runs  W.  by  S.,  distance  37 
miles.  The  rugged  hills  westward  of  the  Gaviota  pass  come  close  to  the  shore,  forcing  the 
traveller  to  leave  the  beach  for  their  sea  slope,  the  trail  passing  over  steep  ridges  and  down 
deep  Tallies. 

Point  Conception  is  a  peculiar  and  remarkable  headland  at  the  western  entrance  to  the  Santa 
Barbara  channel.  Once  seen,  it  will  never  be  forgotten.  When  made  from  the  northward,  or 
from  the  eastward,  it  rises  as  an  island,  but,  upon  approach,  is  found  to  be  a  high  promontory, 
stretching  boldly  out  into  the  ocean,  and  terminating  abruptly.  The  land  behind  it  sinks  com¬ 
paratively  low,  and  at  first  gradually,  but  soon  rapidly  rises  to  the  mountains,  which  attain  an 
elevation  of  about  2,600  feet.  Between  three  and  four  hundred  yards  south  of  the  face  of  the 
b  a  large  rock  awash,  upon  which  some  of  the  California  steamers  have  struck  in  very 
%gy  weather.  A  topographical  sketch  of  the  point  cK)Companies  the  Superintendents  report 
on  the  Coast  Survey  for  1851. 
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LIGHT-HOUSE  AT  POIOT  CONCEPTION. 

The  buildings  are  erected  on  the  extremity  of  the  cape  and  upon  the  highest  part,  which  is 
220  feet  above  the  sea,  and  covered  with  grass  and  bushes  like  the  land  behind.  As  seen  from 
the  southward  by  day  it  will  be  projected  against  the  Sierra  de  la  Concepcion,  and  appear 
about  one-third  of  their  height  from  the  water.  The  part  of  the  range  behind  the  light-house 
seems  very  level  along  its  summit,  and  the  house  is  seen  about  one -third  of  the  length  of  the 
level  range  from  the  western  part  of  it.  The  structure  Consists  of  a  brick  dwelling  plastered, 
of  one  and  a  half  stories,  with  a  low  tower,  also  of  brick,  and  plastered,  rising  from  the  centre. 
The  light  was  first  exhibited  February  1,  1866,  and  shows  from  sunset  to  sunrise.  It  consists 
of  an  illuminating  apparatus  of  the  first  order  of  the  system  of  Fresnel,  and  exhibits  a  revolving 
white  lights  showmg  a  fldsh  every  half  minute^  throughout  the  entire  sea  horizon.  It  is  elevated 
about  250  feet  above  the  sea,  and  should  be  visible,  in  a  favorable  state  of  the  atmosphere, 
from  a  height  of — 

10  feet  above  the  sea,  at  a  distance  of  21.8  miles. 

20  feet  above  the  sea,  at  a  distance  of  23.3  miles. 

30  feet  above  the  sea,  at  a  distance  of  24.4  miles. 

60  feet  above  the  sea,  at  a  distance  of  27. 1  miles. 

Its  geographical  position,  as  given  by  the  Coast  Survey,  is : 

Latitude,  34®  26'  47"  North. 

Longitude,  120°  27'  00"  West. 

Or,  in  time,  8 A  Olwi.  48.0s. 

Magnetic  variation,  13°  50'  East,  in  September,  1850;  yearly  increase,  1'.4. 

The  following  bearings  and  distances  are  taken  from  the  Coast  Survey  chart  of  this  locality, 
published  in  1853: 

The  rock  off  the  west  end  of  the  San  Miguel  island,  S.  ^  B.  distant  22  miles. 

The  east  end  of  San  Miguel  island,  SE.  by  S.  J  S.,  distant  26  miles. 

The  southwest  end  of  Santa  Cruz  island,  SE.  by  E.  J  E.,  distant  40  miles. 

Next  to  the  islands  of  the  Santa  Barbara  channel.  Point  Conception  is  the  most  prominent 
and  interesting  feature  between  San  Francisco  and  the  peninsula  of  Lower  California.  It  has 
very  justly  and  appropriately  been  termed  the  “Cape  Horn"  and  the  “Hatteras"  of  the 
Pacific,  on  account  of  the  heavy  northwesters  that  are  here  met  with  on  coming  through  the 
channel,  with  a  great  change  of  climate  and  meteorological  conditions;  the  transition  being 
remarkably  sudden  and  well  defined.  An  investigation  of  the  temperature  of  the  ocean  north¬ 
west  and  east  of  the  cape  would  be  highly  instructive,  as  some  characteristics  would  naturally 
be  expected  from  the  abrupt  change  in  the  direction  of  the  mountains  and  coastline.  We  have 
frequently  seen  vessels  coming  from  the  eastward  with  all  sail  set,  and  light  airs  from  the  north, 
in  a  very  little  time  reduced  to  short  canvass  upon  approaching  the  cape,  and  vessels  from  the 
northwest  coming  before  a  spanking  breeze  lose  it  within  a  few  miles  after  passing  the  cape 
into  the  channel.  These  last  would  be  fortunate  in  reaching  Santa  Barbara  in  a  day.  We  have 
known  a  vessel  to  be  three  days  working  from  San  Buenaventura  to  Santa  Barbara,  whilst  a  ten 
knot  breeze  was  blowing  west  of  Point  Conception. 

During  some  summer  seasons  the  fog  is  almost  interminable,  but  more  particularly  among 
the  islands.  For  the  space  of  six  weeks,  with  clear  days  and  nights  at  the  Cape,  the  islands 
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have  been  invisible;  rising,  however,  to  an  elevation  of  1,000  or  1,500  feet,  the  observer 
plainly  sees  the  snmmits  of  the  islands  over  the  sea  of  fog  which  envelops  them. 

When  the  fogs  prevail,  they  generally  roll  in  from  seaward  at  sunset,  and  clear  away  about 
ten  o’clock  next  morning. 

Point  Conception  was  discovered  by  Cabrillo  in  1542,  and  called  Cape  Galera.  He  placed 
it  in  latitude  36^  N. 

The  extent  of  shore-line  from  the  southern  boundary  to  Point  Conception  is  about  250  miles; 

•  ELCOXO. 

Two  miles  east  of  Point  Conception  is  the  anchorage  of  El  Coxo,  off  the  entrance  to  the 
valley  of  that  name.  This  anchorage  is  a  better  one  than  that  of  Santa  Barbara,  and  the  kelp 
is  not  BO  compact.  After  passing  Point  Conception  from  the  westward,  at  a  distance  of  about 
three-quarters  of  a  mile,  run  E.  by  N.,  and  gradually  round  the  bluff  one  mile  distant  from  the 
cape,  giving  it  a  berth  of  half  a  mile;  run  on  a  N.NE.  course  for  three-quarters  of  a  mile, 
when  the  valley  will  open  with  a  sand  beach  off  it.  Anchor  outside  or  inside  the  kelp  accord¬ 
ing  to  the  choice  of  depth;  five  fathoms  being  obtained  within  a  quarter  of  a  mile  of  the  shore, 
with  hard  sandy  bottom.  Ten  fathoms  water  will  be  found  half  a  mile  from  shore. 

A  hydrographic  sketch  of  the  anchorage  was  issued  from  the  Coast  Survey  Office  in  1852. 

There  is  a  large  rancho  at  El  Coxo,  and  it  is  one  of  the  very  best  tracts  for  grazing.  The 
beef  has  a  finer  flavor  and  more  delicacy  than  any  we  have  met  with  on  the  coast.  At  the  head 
of  the  valleys  and  in  the  mountains  is  a  species  of  large  live  oak,  very  brash  when  newly  cut, 

but  growing  hard  by  seasoning.  Willow,  for  fuel,  and  water  can  be  obtained  here,  but  neither 

in  abundance.  The  water  is  disagreeable  to  the  taste. 

The  primary  astronomical  station  of  the  Coast  Survey  was  on  the  top  of  the  bluff,  and 
between  250  and  300  yards  W.  |  S.  from  the  mouth  of  the  creek.  Its  geographical  position 
is  as  follows: 

o  /  // 

Latitude .  34  26  56.3  north. 

Longitude .  120  25  39  west. 

Or,  in  time .  8  01  42.6. 

Magnetic  variation,  13°  50'  east,  in  September,  1850;  yearly  increase  l'-4. 

In  passmg  this  valley  in  1793  Vancouver  saw  an  Indian  village,  the  inhabitants  of  which 
Bwde  signs  for  him  to  land. 

ISLANDS  OP  THE  SANTA  BARBARA  CHANNEL. 

The  name  El  Canal  de  Santa  Barbara  was  given  by  Vizcaino,  in  December,  1602,  to  the 
narrowest  part  of  the  channel  lying  east  and  west,  and  about  24  leagues  in  length. 

Until  the  Coast  Survey  first  examined  in  detail  the  islands  lying  off  the  main,  between  San 
Diego  and  Point  Conception,  nothing  accurate  was  known  of  their  number,  peculiarities,  extent, 
or  position.  Upon  all  maps,  of  as  recent  date  as  1850,  an  island  called  San  Juan  was  laid  down; 
^d  upon  a  map  of  the  republic  of  Mexico,  compiled  in  the  United  States,  and  dated  1847,  we 
find  no  less  than  twelve  large  islands,  the  positions  and  extent  of  which  are  most  grotesquely 
erroneous.  The  island  of  San  Miguel,  the  most  western  of  the  Santa  Barbara  group,  is  placed 
70  miles  SE.  of  Point  Conception,  instead  of  23  miles  SE.  by  S.  J  S.  The  same  general  remarks 
will  apply  to  the  coast  line  as  thereon  represented. 
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Three  large  rivers  are  made  to  flow  into  the  sea  between  Santa  Barbara  and  San  Diego  bay, 
which  is  increased  in  size  to  20  miles  by  15,  and  running  north,  whilst  two  others  rival  it  in 
extent.  A  Russian  chart  published  in  1848  has  a  bay  and  river  on  the  east  side  of  Point 
Duma.  The  geographical  positions  given  previous  to  the  Coast  Survey  operations  are  remark¬ 
ably  erroneous.  We  recollect  well  when  coming  upon  this  coast  of  finding  in  good  nautical 
authority  Point  Conception  over  six  miles  distant  from  the  latest  determination  in  latitude; 
and  we  have  heard  of  more  than  one  vessel  reaching  California  with  only  a  school  atlas  for  a 
chart  1 

In  Findlay^  s  Directory  lor  the  Pacific  Ocean,  published  late  in  1851,  we  find  a  description  of 
the  already  mentioned  San  Juan  island,  but  it  does  not  give  it  a  very  definite  location.  It  may 
not  be  uninteresting  to  state  how  the  error  has  been  perpetuated.  The  first  notice  we  can  find 
of  this  island  is  its  discovery  by  Martinez,  in  1789,  on  his  passage  from  Monterey  to  San  Bias. 
The  next  time  it  turns  up  is  in  Vancouver,  vol.  II,  page  474,  where  the  following  account  is 
given: 

“At  the  distance  of  about  eight  leagues  somewhere  about  N.  55®  W.,  or  N.  60®  W.  from 
Point  de  la  Loma,  by  a  very  uncertain  estimation,  is  situated  an  island  called  St  John’s, 
between  which  and  the  coast  we  passed  without  seeing  it,  [although  he  previously  states  having 
seen  San  Clemente  and  Santa  Catalina,]  nor  did  we  observe  it  while  we  remained  at  anchor, 
excepting  on  one  very  clear  evening,  when  it  was  seen  from  the  Presidio  [of  San  Diego]  at  a 
time  when  I  was  unprovided  with  a  compass  or  any  other  means  of  ascertaining  its  direction, 
and  was  therefore  only  able  to  guess  at  its  situation. 

“It  appeared  to  be  low  and  flat;  is  but  seldom  seen  from  the  Presidio  of  San  Diego,  and  was 
undiscovered  until  seen  by  Martinez,  a  few  years  before,  in  one  of  his  excursions  along  the 
coast.” 

As  Vancouver  has  plotted  this  island  on  the  line  from  Point  Loma  to  San  Clemente,  and  as 
it  is  generally  so  placed,  we  have  no  hesitation  in  assuming  that,  during  peculiar  states  of  the 
atmosphere,  the  top  of  San  Clemente  or  of  Santa  Catalina  has  been  mistaken  for  another 
intermediate  island. 

Having  visited  and  examined  San  Clemente,  Santa  Catalina,  San  Nicolas,  Santa  Cruz,  and 
San  Miguel,  we  found  them  offering  no  inducements  for  agriculture,  and  very  few,  indeed,  for 
raising  stock,  while  there  are  so  many  advantages  on  the  main.  In  a  few  words,  we  may 
characterize  their  disadvantages  as  want  of  water,  and  want  of  fuel,  with  high,  bold,  and  rugged 
sides,  which  in  many  places  become  precipitous.  The  surface  of  San  Miguel  and  Santa  Bosa 
is  rolling)  and  covered  with  grass  and  bushes;  the  mountains  of  Santa  Catalina  almost  inacces¬ 
sible,  and  San  Nicolas,  and  San  Clemente,  composed  of  coarse  sandstone,  presenting  a  dry, 
sandy,  and  sterile  aspect. 

On  the  chart  of  the  coast  from  San  Diego  to  San  Francisco,  published  by  the  United  States 
Coast  Survey  in  1853,  a  remarkable  and  beautiful  exhibition  of  the  parallelism  between  the 
islands  and  the  adjacent  coast  is  presented.  The  four  islands,  Anacapa,  Santa  Cruz,  Santa 
Bosa,  and  San  Miguel,  with  the  rocks  7  miles  W.  by  N.  from  the  latter,  lying  broad  off  the 
coast  between  San  Buenaventura  and  Point  Conception,  have  their  longer  axes  parallel  to  the 
trend  of  the  shore-line,  which  is  the  general  direction  of  the  Sierra  Concepcion  immediately 
behind  it.  In  Vizcaino’s  voyage,  this  parallelism  was  noted  west  of  Santa  Catalina,  “where  a 
regular  row  of  islands  exist,  five  or  six  leagues  distant  from  each  other,  all  populous,  and  the 
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iBh^itaots  trading  with  each  other  and  the  main;  and  the  islands  following  each  other  in 
the  same  direction  as  the  main  land.’^ 

Cortez  shoal,  the  islands  of  Santa  Catalina,  San  Clemente,  San  Nicolas,  with  John  Begg’s 
rook|  7  miles  frcaa  its  northern  extremity,  have  their  longer  axes  NW.  by  W.,  and  parallel  to 
each  other;  whilst  the  island  of  Santa  Barbara  is  on  the  prolongation  of  the  longer  axis  of  San 
Clemente.  In  the  third  parallel  the  direction  becomes  perpendicular  to  the  first  described, 
for  from  latitude  33^  05'  N.  the  trend  of  the  coast  and  hills  southward,  through  the  longer  axis 
of  Point  Lmna,  will  pass  through  Los  Coronados,  although  the  islands  lie  NW.  with  respect 
to  each  other. 

Navigators,  in  making  the  Santa  Barbara  channel  from  the  northwest,  readily  estimate  their 
approach  in  thick  fc^gj  weather  by  the  peculiar  odor  of  the  bitumen  which,  issuing  from  a 
large  pit  on  the  shore  about  8  miles  west  of  Santa  Barbara  and  floating  upon  the  water,  works 
againit  ihe  summer  winds  far  beyond  Point  Conception.  This  set  to  the  westward  is  found  to 
exist  for  about  four  miles  off  shore,  and  runs  at  a  maximum  velocity  of  a  mile  and  a  half  per 
hour.  Further  out  the  current  is  variable,  but  even  there  its  greatest  velocity  is  attained  when 
running  to  the  westward.  Prom  Point  Conception  it  strikes  to  the  southward  and  westward, 
being  doubtless  influenced  by  a  current  from  the  coast. 

Vancouver  is  the  first  who  calls  attention  to  the  bitumen,  in  the  following  language,  vol.  II, 
page 449:  “The  surface  of  the  sea,  which  was  perfectly  smooth  and  tranquil,  was  covered 
with  a  thick  slimy  substance,  which,  when  separated  or  disturbed  by  any  little  agitation, 
became  very  luminous,  whilst  the  light  breeze  that  came  principally  from  the  shore  brought 
with  it  a  strong  smell  of  tar,  or  of  some  such  resinous  substance.  The  next  morning  the  sea 
had  the  appearence  of  dissolved  tar  floating  upon  its  surface,  which  covered  the  ocean  in  all 
directions  within  the  limits  of  our  view,  and  indicated  that  in  the  neighborhood  it  was  not 
subject  to  much  agitation.’' 

The  following  remarks  of  Sir  Edward  Belcher,  in  October,  1839,  are  taken  from  the  Voyage 
of  the  Sulphur,  vol.  I,  page  320:  “  Off  this  part  of  the  coast  to  the  westward  [of  Santa  Barbara] 
we  experienced  a  very  extraordinary  sensation,  as  if  the  ship  was  on  fire,  and  after  a  very  close 
investigation  attributed  it  to  a  scent  from  the  shore,  it  being  more  sensible  on  deck  than  below, 
and  the  land  breeze  confirming  this,  it  occurred  to  me  that  it  might  arise  from  naphtha  on  the 
surface.” 

Am<mg  the  islands,  as  far  as  San  Nicolas,  the  current  runs  to  the  southward,  and  there 
I'amains  little  doubt  that  the  steamship  Winfield  Scott  was  set  out  of  her  course  and  upon 
Anaci^  by  this  current.  On  the  Cortez  shoal  it  frequently  runs  against  the  NW.  wind  at 
the  rate  of  nearly  2  miles  per  hour.  At  other  times  it  has  been  found  to  run  in  an  opposite 
direction  nearly  as  strong. 

A  preliminary  chart  of  the  eastern  entrance  to  the  Santa  Barbara  channel  accompcmied  the 
wmual  report  of  the  Superintendent  of  the  Coast  Survey  for  1857* 

It  may  not  be  here  amiss  to  call  attention  to  the  abundance  of  mackerel  found  in  the  ohanneh 
We  have  seen  the  water  fairly  alive  with  them,  and  have  caught  them  by  hundreds.  Cray* 
fizh  of  very  large  size  are  found  in  great  numbers  along  the  shores. 

The  rainy  season  commences  in  the  early  part  of  November  and  continues  until  the  middle 
of  March.  The  quantity  of  rmn  that  falls  does  not  average  over  15  inches.  During  that 
®®®8on  SE.  gales  prevail,  and  sometimes  during  the  summer  months  southerly  weather  will 
bring  up  heavy  rain. 
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Commencing  at  the  southward,  the  first  object  that  claims  our  attention  is  the  dangerous 
bank  and  rocks  called  the  Cortez  shoal,  bearing  about  SW.  J  W.  from  the  southeast  end  of  the 
island  of  San  Clemente,  and  distant  50  miles.  The  extent  of  this  bank  has  been  sounded  out 
carefully  and;  found  much  greater  than  the  early  examinations  led  us  to  suppose.  Within  the 
limits  of  the  50-fathom  curve  the  general  trend  is  parallel  with  the  islands  of  Santa  Catalina, 
San  Clemente,  and  San  Nicolas,  and  it  stretches  about  17  miles,  from  latitude  32^  24'  N., 
longitude  118®  59^'  W.,  to  latitude  32®  32'  N.,  longitude  118®  17J'  W.,  but  curves  slightly  to 
the  southwest.  It  has  an  average  and  nearly  uniform  width  of  3J  miles.  The  nature  of  the 
bottom  is  hard,  composed  of  white  sand,  broken  shells,  and  fine  coral  at  the  southeast  portion; 
and  sand  with  broken  shells  at  the  northwest.  The  shoalest  and  most  dangerous  part  is  that 
known  as  the  Bishop  rocks,  lying  5  miles  from  the  southeast  tail  of  the  bank,  and  having  but 

fathoms  of  water  upon  them.  Around  this  danger  the  depth  increases  gradually,  and  in  an 
extent  of  2^  miles  in  the  general  direction  of  the  bank  reaches  but  15  fathoms.  The  geo¬ 
graphical  position  of  these  rocks  is,  approximately: 

o  / 

Latitude .  32  25|  north. 

Longitude .  119  05  west. 

Prom  the  northwest  end  of  the  island  of  San  Nicolas  the  rocks  bear  SE.  i  S.,  distant  57 
miles;  and  from  the  southeast  end  of  the  island  of  San  Clemente  they  bear  SW.  J  S.,  distant 
46  miles. 

The  next  shoal  spot  is  one  of  10  fathoms,  about  the  middle  of  the  bank,  and  of  limited  extent, 
being  only  half  a  mile  square  within  the  15-fathom  curve.  Its  geographical  position  is,  approxi¬ 
mately  : 

o  / 

Latitude .  32  26|  north. 

Longitude .  119  10 J  west. 

Prom  the  northwest  end  of  San  Nicolas  the  spot  last  mentioned  bears  SE.  by  S.,  distant  54 
miles;  and  from  the  southeast  end  of  San  Clemente  it  bears  SW.  J  W.,  distant  60  miles. 
From  the  Bishop  Rocks  it  bears  W.  J  N.,  distant  6  miles. 

To  the  northwestward  of  this  latter  shoal  spot  the  depth  is  nearly  uniform  at  49  fathoms  for 
7^  miles,  and  between  it  and  the  Bishop  Bocks  the  depth  is  uniform  at  about  43  fathoms. 

Upon  this  bank  the  current  is  variable,  frequently  setting  against  the  strong  NW.  winds 
with  a  velocity  of  nearly  2  miles  per  hour,  and  producing  at  all  times  a  heavy  swell,  and  even 
in  moderate  weather  breaking  heavily  upon  the  rocks.  In  passing  over  the  bank  at  night  we 
have  been  sensible  of  our  proximity  to  it  by  the  increased  swell.  In  the  detailed  examination 
of  1856  it  was  found  that  the  general  set  of  the  current  was  to  the  southward  and  eastward, 
and  the  greatest  velocity  a  mile  and  a  half  per  hour;  but  no  statement  is  made  concerning  the 
prevailing  wind. 

A  chart  of  Cortez  shoal  was  published  in  the  Coast  Survey  report  for  1856. 

The  existence  of  this  bank  had  been  reported  several  times,  and  the  following  positions  were 
assigned: 

Swift's  island,  latitude  33®;  longitude  119°  06',  as  seen  by  Captain  Aulick,  U.  S.  N. 

Bock,  latitude  32°  30';  longitude  119°  06';  no  authority. 

Bank,  latitude  32°  28';  longitude  118®  42';  no  authority. 
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It  lies  in  the  direct  route  now  followed  by  the  Panama  and  San  Francisco  steamships,  and 
was  discovered  by  Captain  Cropper,  of  the  steamship  Cortez,  in  March,  1853.  He  says  that 
the  water  around  it  was  in  violent  commotion,  and  thrown  up  suddenly  in  columns  at  regular 
intervals  of  four  or  five  minutes.  At  first  he  thought  he  saw  breakers;  and  occasionally  the 
water  broke  as  on  a  reef,  but  he  became  confident  the  disturbance  was  owing  to  submarine 
volcanic  agency.  The  specimens  of  the  bottom  negative  this  idea.  He  found  his  depth  of 
water  reduced  from  42  fathoms  to  9,  which  convinces  us  that  he  was  on  the  shoal  spot,  about  the 
middle  of  the  bank,  and  saw  the  water  breaking  upon  the  Bishop  Rocks,  the  same  appearance 
that  he  witnessed  having  been  seen  many  times  since  by  others,  and  the  nature  of  the  rocky 
bottom  and  depth  of  water  supporting  the  assumption.  The  position  of  the  bank  was  after¬ 
wards  closely  determined  by  the  commander  of  the  steamship  Pacific.  The  locality  was  gone 
over  by  a  steamer,  and  no  depth  less  than  42  fathoms  found;  but,  upon  a  more  minute  examina¬ 
tion  b^ing  ordered,  the  10  fathom  spot  was  found,  and  the  surveying  schooner  assigned  to  that 
duty  was  anchored  on  it  five  days. 

Attention  was  subsequently  called  to  a  more  extended  examination  of  the  vicinity  by  the 
clipper  ship  S.  S.  Bishop,  (now  Grey  Eagle,)  of  Philadelphia,  striking  upon  one  of  the  rocks, 
since  called  by  her  name,  (1855,)  and,  under  unfavorable  circumstances,  two  points  of  rock 
were  supposed  to  exist,  to  which  approximate  positions  were  assigned.  In  1856  the  bank  was 
sounded  out  to  the  extent  of  130  square  miles;  and  from  a  consideration  of  the  highly  favorable 
circumstances  under  which  this  last  survey  was  made,  confidence  is  expressed  that  the  point  of 
rocks  above  mentioned  is  the  only  one  existing;  but  as  it  is  very  difficult  to  find  detached  single 
points  of  rock  below  the  surface  in  a  sea  way,  we  shall  not  be  surprised  if  others  be  eventually 
found.  At  all  events  the  prudent  navigator  will  give  this  bank  a  good  berth.  Its  existence 
forcibly  suggests  the  probability  that  other  submarine  ridges  may  lie  parallel  to  the  coast. 

ISLAND  OP  SAN  CLEMENTE. 

This,  like  all  the  islands  of  the  Santa  Barbara  channel,  is  high  and  bold,  the  southern  end 
being  the  higher,  and  gradually  falling  to  the  northward. 

The  general  trend  of  the  island  is  NW.  by  W. ;  its  length  17  miles,  with  an  average  and 
nearly  uniform  breadth  of  4  miles,  and  42  miles  in  circuit. 

The  southwest  point  of  the  island  bears  W.  ^  S.  from  Point  Loma,  distant  60  miles.  At  the 
northwest  end  is  a  small  indentation  of  the  shore-line  forming  an  anchorage,  having  a  width  of 
three-quarters  of  a  mile,  by  half  a  mile  in  depth,  with  soundings  decreasing  from  12  fathoms, 
on  the  line  of  a  large  rocky  islet  at  the  NW.  side  to  a  point  E.  by  S.,  to  4  and  5  fathoms  close 

shore.  Kelp  will  be  found  in  10  fathoms,  but  the  bottom  is  tolerably  regular  and  hard.  It 
w  anything  but  a  ple&Lsant  or  safe  anchorage  in  bad  NW.  weather,  and  even  in  heavy  southerly 
weather  the  swell  must  roll  in  disagreeably.  A  hydrographic  sketch  of  it  was  issued  from  the 
Coast  Survey  Office  in  1852. 

tinder  the  SE.  end  of  the  island  anchorage  may  be  had  in  the  deepest  part  of  the  indentation, 
but  the  bottom  is  rocky  and  irregular.  The  SE.  point  is  a  vast  sandstone  pyramid,  and  when 
it  is  brought  to  bear  north,  and  the  shore  three-quarters  of  a  mile  distant,  the  anchorage  will 
lie  W.  by  N.  ^  N.  one  and  three-quarter  mile  inside  the  kelp,  in  10  to  15  fathoms,  and  one- 
third  of  a  mile  from  the  narrow  sand  beach  at  the  foot  of  the  cliffs.  Outside  of  the  kelp  the 
depth  ranges  from  10  to  30  fathoms. 

40  • 
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This  anchorage  will  afford  protection  in  heavy  northwest  weather.  A  chart  of  it  accompa¬ 
nies  the  annual  report  made  for  1856  by  the  Superintendent  of  the  Coast  Survey. 

The  soundings  around  the  island  show  a  depth  of  from  36  to  130  fathoms  close  in  shoroi 
except  off  the  northwest  point,  from  which  a  reef  makes  out  about  a  mile. 

The  Coast  Survey  secondary  astronomical  station  was  at  the  northwest  anchorage,  on  the 
grassy  rise,  just  inside  of  the  high  water  line,  and  bore  S.  17°  E.  from  the  north  point  of  the 
rocky  islet  before  mentioned.  Its  geographical  position  is — 


O  /  // 

Latitude .  33  02  00  north,  (approximate.) 

Longitude . . .  118  34  00  west. 

A.  m.  8. 

Or,  in  time . . . .  7  54  16.0. 


Neither  wood  nor  water  can  be  had  here.  The  whole  island  appears  unfit  for  raising  stock, 
on  account  of  the  want  of  water.  Very  few  trees  are  found,  and  the  aspect  is  sterile. 

This  island  was  discovered  by  Cabrillo  in  1542,  and  called  by  him  San  Salvador,  after  one  of 
his  two  vessels*  The  present  name  was  given  by  Vizcaino  in  1602. 

ISLAND  OP  SANTA  CATALINA. 

This  island  rises  to  a  height  of  about  3,000  feet,  and  is  remarkable  for  the  great  transverse 
break  or  depression,  five  miles  from  the  northern  end,  running  partly  through  it,  and  forming 
an  anchorage  or  cove  at  each  side.  The  land  connecting  these  is  very  low,  say  not  over  30  feet; 
but  the  hills  rise  up  on  each  side  two  or  three  thousand  feet,  and,  when  sighted  from  the  north 
or  south,  the  whole  appears  like  two  very  high  islands.  The  view  on  the  Coast  Survey  chart 
of  1852  shows  this  very  beautifully,  and  is  highly  characteristic.  The  general  trend  of  the 
island  is  W.  by  N.  |  N. ;  its  length  17 J  miles,  with  an  average  breadth  of  4  miles  to  the 
southern  part,  and  2  miles  to  the  northern,  while  the  shore-line  amounts  to  about  42  miles. 

The  depression  in  the  island  bears  S.SW.  from  Point  Fermin,  and  is  distant  18 J  miles. 

The  harbor  or  cove  on  the  southern  side,  5  miles  from  the  northern  end,  is  only  about  one- 
third  of  a  mile  in  width,  but  its  approaches  are  bold,  and,  so  far  as  known,  free  from  hidden 
dangers.  To  find  it,  run  along  the  SW.  side  of  the  island  and  make  the  depression;  then  stand 
in  for  the  opening,  keeping  a  little  left  of  mid  channel  until  a  third  of  a  mile  inside  of  the 
heads.  From  thence  keep  in  mid  channel  until  abreast  of  the  long,  low  point  on  the  right,  and 
anchor  in  5  fathoms,  soft  bottom.  There  is  a  depth  of  3  fathoms  inside  of  the  low  point,  with 
hard  bottom,  but  not  room  enough  for  a  vessel  to  swing.  If  the  wind  is  blowing  from  the  NW. 
vessels  will  lose  it  at  the  heads,  and  perhaps  require  to  be  towed  in. 

The  anchorage  on  the  north  side  of  the  depression  is  also  small,  with  a  reef  in  the  centre 
and  two  large  outlying  rocks.  A  steamer  could  rim  in  on  the  west  side  of  the  rocks,  and 
anchor  off  the  low  beach  in  10  fathoms,  when  the  reef  would  lie  N.  by  E.  from  her,  distant 
an  eighth  of  a  mile.  Small  craft  will  here  find  protection  from  the  prevailing  wdnds,  but 
experience  difficulty  in  getting  out,  as  there  is  always  a  swell  setting  in,  and  the  wind  blows 
in  flaws  and  eddies  on  account  of  the  high  hills.  Between  the  two  points  forming  the  anchor¬ 
age  the  distance  is  half  a  mile,  and  the  depth  one-third. 

The  soundings  around  the  island  show  bold  water,  from  19  to  75  fathoms,  close  in  shore, 
with  no  outlying  rocks  except  off  the  north  cove.  The  shores  are  rocky,  and  on  the  southern 
side  fearfully  abrupt,  but  on  the  northern  shore  there  are  several  indentations,  where  boats 
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may  land  at  dmost  any  season.  Deep  and  precipitous  gulches  are  formed  by  the  ridges  of 
rock  ninning  diagonally  across  the  island  from  NB.  to  SW.,  and  occasionally  a  small  valley 
varies  the  scene.  Pour  or  five  settlers  cultivate  these  spots,  but  their  inconsiderable  extent 
precludes  the  realizing  of  anything  beyond  a  bare  sustenance.  About  midway  between  the 
NW.  extremity  of  the  island  and  the  great  break  there  is  a  spring  of  good  water,  and  at  the 
SB.  point  good  water  has  been  obtained  by  sinking  wells  to  a  depth  of  fifty  feet  or  more,  but 
in  the  intermediate  places  water  found  at  the  same  depth  is  brackish.  There  is  a  large  pond 
on  the  low  land  between  the  two  anchorages,  but  the  water  is  very  brackish.  Scrub-oak  is 
obtained  for  fire-wood,  and  a  growth  of  thorny  bushes  covers  the  whole  island,  rendering 
travelling  very  difficult.  The  island  was  partially  stocked  with  cattle  and  sheep,  and  at  one 
time  vast  numbers  of  wild  goats  abounded,  but  they  have  helped  to  supply  the  California 
market  with  fresh  meat. 

Prom  the  north  end  of  the  near  large  rock  at  the  north  cove,  the  Coast  Survey  secondary 
astronomical  station,  which  was  on  the  edge  of  the  bank,  bore  S.  25°  W.  Its  geographical 
position  is — 

.  o  t  tt 

liatitude . 33  26  34.7  north. 

Longitude .  118  28  45.0  west. 

A.  m.  t. 

Or,  in  time .  7  53  55.0. 

This  island  was  discovered  by  Cabrillo  in  1542,  and  called  by  him  La  Victoria,  after  one  of  his 
two  vessels.  It  received  its  present  name  from  Vizcaino  in  December,  1602,  when  it  was 
thickly  inhabited  by  a  people  reported  to  be  very  ingenious,  particularly  in  pilfering  and  con¬ 
cealing;  some  examples  of  which  accomplishments  they  gave  the  Spaniards.  Padre  de  la 
Ascencion,  who  accompanied  this  expedition,  gives  very  particular  descriptions  of  a  kind  of 
temple  to  the  sun,  with  images  and  idols,  found  near  the  two  coves. 

ISLAND  OF  SANTA  BARBARA. 

This  is  one  of  the  only  two  small  islands  of  the  Santa  Barbara  group.  It  lies  on  the  line 
between  the  north  end  of  San  Clemente  and  the  east  end  of  Santa  Cruz,  and  almost  exactly 
halfway  between  them.  Prom  the  north  end  of  Santa  Catalina  it  bears  W.  by  S.,  distant 
23  miles. 

The  extent  of  the  island  would  not  exceed  two  miles  of  shore-line;  its  elevation  at  the  highest 
part  is  about  500  feet,  and  the  top  has  an  area  of  about  thirty  acres  covered  with  soil,  but  no 
water  is  found,  and  not  a  vestige  of  wood.  The  shores  are  rocky  and  abrupt,  presenting  on 
the  northeast  and  south  sides  perpendicular  cliffs  exposed  to  the  full  force  of  the  ocean  swell. 

Landing  is  at  all  times  difficult  and  dangerous.  The  water  around  it  is  deep,  and  there  are 
no  outlying  rocks.  Its  approximate  geographical  position  is — 

o  / 

Latitude .  33  30  north. 

Longitude .  11^  west. 

ISLAND  OF  SAN  NICOLAS. 

Of  the  channel  islands  this  is  the  most  distant  from  the  coast,  as  well  as  the  driest  and  most 
sterile.  It  is  high,  abrupt,  and,  like  San  Clemente,  comparatively  flat  topped,  but  falling  to 
the  southern  end.  The  sides  are  bold  and  precipitous,  and  composed  of  coarse  sandstone. 
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Its  general  direction  is  W.NW. ;  its  length  is  8  miles,  with  an  average  and  nearly  uniform 
width  of  3^  miles,  whilst  the  extent  of  shore-line  is  about  22  miles. 

The  north  point  of  the  island  bears  SE.  by  E.  from  Point  Fermin,  distant  67  miles;  the  line 
passing  one  mile  south  of  the  island  of  Santa  Barbara. 

At  the  north  end  of  San  Nicolas  heavy  breakers  make  out  two  miles  and  a  half,  and  the 
soundings  towards  Begg^  s  Rock  show  irregular  and  rocky  bottom.  Breakers  also  extend  from 
the  southern  point  to  the  distance  of  a  mile  and  three-quarters,  according  to  Kellet.  This  is 
doubtless  the  case  in  heavy  weather. 

The  soundings  around  the  island  show  depths  varying  from  10  to  48  fathoms. 

OS  the  southeast  point,  which  is  low  and  sandy,  vessels  may  anchor  in  10  fathoms,  hard 
bottom,  with  a  current  running  steadily  to  the  southward,  which  makes  the  landing  bad,  as 
the  surf  cuts  the  beach  at  an  acute  angle. 

The  Coast  Survey  secondary  astronomical  station  was  on  the  sandy  point  just  referred  to, 
and  its  geographical  position  determined  as  follows : 


•  /  // 

Latitude . .  33  14  12.9  north. 

Longitude .  119  25  00.0  west. 

h.  m.  t. 

Or,  in  time .  7  57  40.0. 


This  island  was  not  seen  by  Vancouver  in  1793. 

The  Begg  Rock  is  situated  on  the  prolongation  of  the  longer  axis  of  the  island  of  San 
Nicolas,  bearing  NW.  by  W.  J  W.  from  its  nearest  (NW.)  point,  and  distant  7  miles.  The 
rock  is  about  40  feet  high,  bold  and  well  defined,  and  can  be  easily  seen  at  a  distance  of 
ten  miles.  The  soundings  between  it  and  the  island  indicate  the  existence  of  a  submarine 
ridge  connecting  them.  Its  approximate  geographical  position  is — 

o  t 

Latitude . . .  33  22^  north. 

Longitude .  119  39^  west. 

It  was  named  after  the  ship  John  Begg,  which  struck  upon  a  reef  near  it,  September  20, 
1824,  and  was  nearly  lost.  The  foul  bottom  is  covered  with  kelp.  The  position  of  the  rock 
relative  to  the  island  of  San  Nicolas  is  shown  on  the  general  chart  of  reconnaissance  published 
by  the  Coast  Survey  in  1852. 


ISLAND  OP  ANACAPA. 

This  is,  in  fact,  a  curiously  formed  group  of  three  islands,  extending  in  a  nearly  B.NE. 
direction,  their  entire  length  being  5  miles.  The  west  end  of  Anacapa  is  a  peak  930  feet  in 
height,  with  a  base  of  over  two  miles  by  three-quarters  of  a  mile.  This  is  separated  from 
the  middle  island  by  a  gap  ten  feet  wide,  through  which  boats  can  pass.  The  middle  island  is 
nearly  2  miles  long  by  500  yards  wide,  whilst  the  eastern  island  is  little  over  a  mile  long  by 
500  yards  wide.  The  gap  separating  the  middle  and  eastern  islands  is  over  200  yards  wide, 
but  so  completely  filled  with  rocks  as  to  be  impassable  for  boats,  which  can,  however,  land  on 
the  north  side  of  the  island. 

The  west  end  of  Anacapa  is  4^  miles  from  the  eastern  point  of  the  island  of  Santa  Cruz,  and 
bears  E.  h  N.  from  it.  The  eastern  end  of  the  island  bears  SE.  |  E.  from  the  Santa  Barbara 
light,  distant  28  miles,  and  from  Point  Conversion  SW.  by  W.  14  miles. 

Anacapa  is  in  latitude  34®  01'  N.,  and  between  longitudes  119®  19'  and  119®  24'  W.  Upon 
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it  the  site  for  a  light-houee  has  been  recommended  by  the  Superintendent  of  the  United  States 
Coast  Survey. 

The  island  is  composed  of  coarse,  dark  gray  sandstone,  very  rotten  and  crumbling.  The 
sides  are  perpendicular,  and  from  250  to  300  feet  high.  The  main  peak  is  marked  on  the 
north  side  by  several  deep  gulches,  with  almost  vertical  sides  running  from  the  summit  to  the 
bluff.  The  whole  formation  is  filled  with  innumerable  cavities,  giving  it  the  appearance  of  an 
enormous  blackened  honey-comb.  At  the  eastern  extremity  is  found  a  very  beautiful  arch  in 
one  of  the  outlying  rocks.  This  is  well  shown  in  the  view  accompanying  the  Coast  Survey 
chart  of  the  vicinity  of  the  island  of  Anacapa  published  in  1856.  The  soil  is  loose  and  thin, 
producing  only  a  few  dwarfed  species  of  cactus  and  a  thick-leaved  succulent  plant  common  to 
the  seacoast  in  dry  sandy  localities.  Not  a  drop  of  water  is  to  be  found  on  the  island. 

Anacapa  is  a  place  of  great  resort  for  the  seal,  sea  lion,  and  formerly  of  the  otter,  but  the 
latter  have  been  nearly  all  killed  off. 

It  was  on  this  island  that  the  steamship  Winfield  Scott  ran  ashore  during  a  dense  fog  at  mid¬ 
night,  December  2,  1853,  in  calm  weather.  The  vessel  was  steaming  at  full  speed,  and  ran 
between  and  upon  the  rocks  with  such  force  that  she  remained  fast  by  the  bow  until  heavy 
weather  broke  her  up.  The  course  of  the  steamer  had  been  taken  from  Point  Conception,  but 
without  a  knowledge  of  the  currents. 

Vancouver,  in  his  narrative,  calls  this  island  Enneeapah,  and  repeatedly  mentions  it  by  that 
name;  but  upon  the  chart  of  his  survey  and  explorations  it  is  engraved  Enecapah,  which  has 
given  rise  to  every  variety  of  spelling.  Old  Indians  at  the  present  time  pronounce  it  En-nee- 
ah-pagh',  with  a  very  strpng  guttural  intonation. 

ISLAND  OP  SANTA  CRUZ. 

This  island  is  the  largest  of  the  channel  group,  and  lies  broad  off  the  coast  opposite  the  town 
of  Santa  Barbara,  at  a  distance  of  20  miles.  Its  general  direction  is  east  and  west,  with  a  length 
of  21  miles  and  an  average  width  of  4  miles,  while  the  extent  of  its  shore-line  is  not  less  than 
53  miles. 

On  the  northern  side  of  the  island,  and  near  the  middle,  the  shore  makes  a  moderately  deep 
curve,  forming  a  roadstead  called  Priamer^  a  Harbor^  at  the  opening  of  a  valley,  where  plenty 
of  wood  and  water  can  be  obtained.  Anchorage  may  be  had  a  quarter  of  a  mile  off  the  middle 
of  the  beach  in  15  fathoms,  sandy  bottom;  but  there  is  no  protection  from  the  heavy  swell 
setting  in  with  a  northwester.  It  must,  however,  afford  excellent  refuge  in  southeast  weather. 
A  hydrographic  sketch  of  the  harbor  was  published  by  the  Coast  Survey  in  1852. 

The  soundings  around  the  island  show  deep  water  close  to  the  shore;  but  there  are  rocks 
showing  quite  plainly  one  mile  from  the  southwest  point.  A  chart  showing  the  hydrography 
of  the  eastern  end  of  the  island  was  published  by  the  Coast  Survey  in  1856. 

The  island  is  bold,  and  about  2,500  feet  in  height.  Its  eastern  part  is  extremely  irregular, 
barren,  and  destitute  of  water;  and  the  surface  of  the  northeastern  portion  is  thickly  strewn 
with  large  angular  pieces  of  stone,  broken  as  if  with  a  hammer.  Several  species  of  cactus  and 
some  of  the  coarse  grasses  flourish.  The  only  wild  animal  found  here  is  a  small  gray  fox,  of 
which  there  are  great  numbers. 

Santa  Cruz  island  is  composed  of  coarse,  dark  gray  sandstone,  crumbling  and  rotten,  like 
that  of  Anacapa. 
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The  Coast  Survey  secondary  astronomical  station  was  on  the  eastern  side  of  the  fresh  water. 


Its  geographical  position  is — 

o  /  // 

Latitude .  34  01  10.2  north. 

Longitude .  119  40  00  west. 

h,  fW.  «. 

Or,  in  time .  7  58  40 


Prom  the  Santa  Barbara  light  we  have  the  following  bearings  and  distances: 

East  point  of  Santa  Cruz  island  SB.  |  S.,  distance  24  miles. ' 

Prisoner's  harbor  S.  by  E.  i  E.,  distance  22  miles. 

West  point  of  Santa  Cruz  island  S.  by  W.  ^  W.,  distance  21  miles. 

A  site  for  a  light-honse  at  the  eastern  end  of  the  island  has  been  reported  upon  and  recom¬ 
mended  by  the  Superintendent  of  the  Coast  Survey  to  the  Light-house  Board. 

This  island  was  called  Juan  Rodriguez  by  Ferrelo,  who  commanded  the  ships  of  Cabrillo 
after  his  death,  which  took  place  either  in  Prisoner's  harbor  or  in  Cuyler's  harbor,  (island  of 
San  Miguel.)  The  greater  probability  rests  with  the  former,  as  there  they  could  obtain  water, 
and  oak  wood  for  repairs,  Ac.,  while  neither  is  to  be  had  in  the  last  mentioned  harbor,  except 
water  during  the  rainy  season. 

The  group  comprising  Santa  Cruz,  Santa  Rosa,  and  San  Miguel  was  discovered  and  called 
San  Lucas  by  Cabrillo  in  1542. 

ISLAND  OP  SANTA  ROSA, 


This  is  the  middle  island  of  the  group  off  the  coast  between  Santa  Barbara  and  Point 
Conception.  Its  general  shape  is  that  of  a  parallelogram,  with  the  direction  of  the  longer 
axis  almost  exactly  east  and  west,  and  fifteen  miles  in  length ;  and  the  shorter  north  and  south, 
giving  it  a  width  of  ten  miles.  The  extent  of  shore-line  is  about  42  miles. 

On  the  northwest  side  of  the  island,  and  midway  between  the  north  and  west  points,  a  reef 
extends  out  for  a  distance  of  a  mile  and  a  quarter. 

There  is  a  good  passage  between  Santa  Cruz  and  Santa  Rosa,  with  a  width  of  five  miles,  and 
one  between  it  and  San  Miguel  of  four  miles.  Both  passages  are  frequently  used  by  the 
California  and  Panama  steamships. 

The  soundings  around  the  island  do  not  show  as  deep  water  as  around  the  others.  On  the 
northwest  and  northe^ist  sides  from  fifteen  to  twenty  fathoms  are  found  two  miles  from  shore, 
but  on  the  southeast  and  southwest  sides  the  water  is  much  deeper. 

The  outline  of  the  island  is  bold,  but  not  so  high  as  Santa  Cruz.  The  hills  are  rolling,  and 
covered  with  coarse  grass  and  bushes.  No  harbors  exist  around  its  shores,  which  are  steep 
and  broken.  The  relative  position  of  Santa  Rosa  in  the  group  of  the  Santa  Barbara  islands  is 
shown  on  the  reconnaissance  chart  of  the  Coast  Survey  published  in  1852. 


The  approximate  geographical  position  of  the  south  point  of  the  island  is — 

o  / 

Latitude .  33  53  north. 

Longitude . .  120  04  west. 


For  the  western  point  we  have — 

Latitude . 

Longitude  . . . .  » 


o  / 

33  58J  north. 
120  12^  west. 
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On  some  early  Spanish  charts  the  western  two  of  the  Santa  Barbara  islands  are  called  San 
Miguel  and  Santa  Rosa,  (naming  the  western  first,)  and  upon  others  Santa  Barbara  and  San 
Miguel.  The  present  names  and  order  are  those  adopted  by  Vancouver  in  1793. 

ISLAND  OP  SAN  MIGUEL. 

This  is  the  western  of  the  Santa  Barbara  Channel  islands,  its  longer  axis  lying  E.  J  N., 
and  ^  miles  in  length,  with  an  average  breadth  of  miles.  The  extent  of  shore-line  is  21 
miles.  Its  western  extremity  is  bold  and  narrow,  gradually  increasing  in  breadth  until  it 
sttams  3^  miles.  The  eastern  face  is  nearly  straight  for  2  miles  ;  the  southern  face  is  nearly 
straight  along  its  whole  length,  with  high,  abrupt  shores;  and  from  30  to  37  fathoms  water  are 
found  close  in  shore.  On  the  NE.  side  of  the  island  is  the  small  bay  called  Cuyler^s  harbor^  oflf 
which  lies  a  rock  or  islet  more  than  a  fourth  of  a  mile  long,  and  several  hundred  feet  high. 
From  this  islet  to  the  deepest  part  of  the  harbor  the  distance  is  a  mile  and  a  quarter,  and  the 
course  SW.  Close  under  the  western  side  of  the  harbor  is  anchorage  in  6  fathoms,  secure 
from  every  wind  except  the  north,  which  rarely  blows  here.  The  eastern  part  of  the  bay  is 
M  of  rocks  and  reefs,  and  ought  to  be  avoided.  The  reef  in  the  middle  of  the  bay  bears  SW. 
from  the  west  end  of  the  islet,  and  is  distant  half  a  mile.  It  is  the  same  distance  from  the 
west  point  of  the  bay,  near  the  anchorage,  and  bears  E.  by  S. 

A  hydrographic  sketch  of  Cuyler’s  harbor  was  published  by  the  Coast  Survey  Office  in  1852, 

SW.  by  S.  J  S.  from  the  west  end  of  the  islet  is  a  rock,  with  rocky  bottom  distant  a  third 
of  a  mile;  and,  on  the  same  line,  another  half  a  mile  distant.  The  southern  part  of  the  islet 
is  about  half  a  mile  from  the  east  shore  of  the  bay.  The  bay  shores  are  high,  steep,  and 
rolling,  and  covered  with  coarse  grass  and  bushes.  There  is  no  water  here  in  summer,  but 
during  the  winter  water  drains  down  the  gully  at  the  beach  in  the  middle  and  southern  part  of 
the  harbor. 

The  western  point  of  the  island  bears  S.  by  E.  J  E.,  distant  25  miles  from  Point  Conception, 
and  SB.  by  S.  ^  S.,  distant  35  miles  from  Point  Arguello. 

A  seacoast  light  has  been  reported  upon  for  this  point  of  the  island,  and  the  subject  referred 
to  the  Light-house  Board. 

Sheep  and  some  stock  have  been  placed  upon  San  Miguel,  but  the  success  of  the  experiment 
has  been  doubtful — certainly  unremunerative.  A  peculiar  bobtail  fox  is  found  here. 

The  Coast  Survey  secondary  astronomical  station  is  on  the  SW.  part  of  Cuyler^s  harbor, 
about  forty  feet  up,  on  the  side-hill.  Its  geographical  position  is — 


o  t  n 

Latitude .  34  03  00  north,  (approximate.) 

Longitude . . .  120  20  27  west. 

h,  m.  <. 

Or,  in  time .  8  01  21.^. 


Txd^s. — ^The  corrected  establishment  or  mean  interval  between  the  time  of  the  moon’s  transit 
and  the  time  of  high  water  is  IXh.  XXVm.  The  mean  rise  and  fall  of  tides  is  3.7  feet;  of 
spring  tides  5.1  feet;  and  of  neap  tides  2.8  feet.  The  mean  duration  of  the  flood  is  6A.  13m., 
nnd  of  the  ebb  6h.  5m.  The  averf^e  difference  between  the  corrected  establishment  of  the 
m.  and  p.  m.  tides  of  the  same  day  is  lA.  40m.  for  high  water,  and  lA.  9m.  for  low  water. 
The  differences,  when  the  moon’s  declination  is  greatest,  are  2A.  54m.  and  2h.  12m.,  respectively. 
The  average  difference  in  height  of  these  two  tides  is  1.6  feet  for  the  high  waters,  and  2.6  feet 
for  the  low  waters.  When  the  moon’s  declination  is  greatest  these  differences  are  2.6  feet  and 
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3.6  feet,  respectively.  The  average  difference  of  the  highest  high  and  lowest  low  waters  of  the 
same  day  is  5.8  feet,  and  when  the  moon's  declination  is  greatest  6.8  feet.  The  highest  high 
tide  in  the  twenty-four  hours  occurs  about  Sh.  35m.  after  the  moon's  upper  transit,  (southing,) 
when  the  moon's  declination  is  north,  and  about  3A.  51m.  before  when  south.  The  lowest  of 
the  low  waters  occurs  about  7^  hours  after  the  highest  high  tide. 

San  Miguel  was  discovered  by  Cabrillo  in  1542,  and  Ouyler's  harbor  is  supposed  by  some  to 
be  the  bay  in  which  he  wintered.  He  died  January  5,  1543,  having  directed  Bartolome  Ferrelo, 
his  pilot,  to  assume  the  command  of  the  expedition  and  continue  the  exploration  as  far  north 
as  possible.  Ferrelo  afterwards  named  the  island  in  whose  harbor  his  commander  had  wintered 
Juan  Rodriguez. 

Two  rocksy  showing  themselves  well  above  water,  lie  NW.  by  W.  from  the  western  extremity 
of  San  Miguel,  the  larger  being  distant  5  miles.  It  bears  S.  ^  E.,  distant  22  miles,  from  Point 
Conception,  and  S.SE.,  distant  30  miles,  from  Point  Arguello.  Off  the  inner  and  smaller  rock 
a  reef  extends  a  short  distance  to  the  southward  and  westward.  Deep  water  is  found  around 
the  rocks,  and  vessels  may  pass  between  them.  The  total  extent  of  shoreJine  of  the  Santa 
Barbara  islands  is  about  232  miles. 

PBOM  POINT  CONCEPTION,  NORTHWARD. 

The  first  headland  to  the  northward  of  Point  Conception  is  PoivJt  Argudlo^*  distant  12 
miles,  and  bearing  NW.  by  W.  ^  W.  The  shore  is  bold  and  compact,  curving  slightly  to  the 
eastward  between  the  two  points,  and  the  mountains  immediately  behind  are  not  less  than 
3, 000  feet  in  height.  Two  or  three  hundred  yards  off  Point  Arguello  are  some  detached  rocks, 
upon  which  the  steamship  Yankee  Blade  struck  and  was  lost.  Near  the  same  locality  the 
steamship  Edith  was- previously  wrecked. 

From  this  point  the  trend  of  the  coast  is  NW.  to  Point  Reyes,  240  miles  distant,  passing 
tangent  to  Point  Sur  in  latitude  36^  19^'  N,,  and  inside  the  South  Farallone  Island  light. 

Eight  miles  north  of  Point  Arguello  a  small  stream  empties  into  the  ocean.  It  was  considered 
by  Vancouver  the  largest  he  had  seen  south  of  the  Columbia,  but  it  is  insignificant  and  unim¬ 
portant.  He  states  that  on  the  old  Spanish  charts  it  is  called  the  Rio  de  San  Bsdwdo.  On  a 
recent  Russian  chart  we  find  it  called  the  river  Benardo.  On  the  Coast  Survey  charts  it  is 
designated  La  Purissima. 

The  first  point  northward  of  Point  Arguello  is  Point  Puriaaima,  off  which  makes  a  reef  about 
a  fourth  of  a  mile  to  the  S.SW.  This  is  known  on  the  coast  as  Point  Pedernalea,  signifying 
Point  of  Flints,  but  generally  and  erroneously  printed  Pedro  Nales. 

From  Point  Arguello  N.  by  W.  |  W.,  and  distant  19  miles,  is  Point  Sal,’*'  which  is  marked 
by  streaks  of  yellow  sand,  except  at  the  extreme  point.  The  extremity  is  formed  by  high, 
round,  black  rocks,  off  which  are  several  sunken  rocks,  extending  half  a  mile  to  the  southward 
and  westward.  This  stretch  of  the  coast  is  very  similar  to  that  behind  Conception  and 
Arguello,  but,  after  passing  Point  Sal,  the  mountains  fall  back,  and  the  shore  is  formed  of  sand¬ 
hills.  The  general  bend  hence  is  north,  until  the  shore  commences  sweeping  westward  to  form 
the  bay  of  San  Luis  Obispo,  and  the  shores  become  high  and  abrupt. 

The  line  of  eqvxd  magnetic  variation  of  14^  east  cuts  the  coast  line  in  latitude  35°  01'  N.,  and 
crosses  the  meridian  of  121°  30'  W.  in  latitude  33°  55^'  N.  It  moves  annually  southward 
about  a  mile  and  a  half. 

®  So  named  by  Vancouver  in  1793. 
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BAH  Lins  OBISPO. 

This  bay  is  an  open  roadstead,  exposed  to  the  southward,  and  even  during  heavy  northwest 
weather  a  bad  swell  rolls  in,  rendering  it  an  uncomfortable  anchorage.  The  landing  is  frequently 
very  bad,  and  often  impracticable,  but  the  best  place  is  in  the  mouth  of  the  creek,  keeping  the 
rocks  at  its  mouth  on  the  starboard  hand.  Fresh  water  may  be  obtained  at  a  small  stream 
coming  up  on  the  beach  half  a  mile  west  of  the  creek.  In  the  coarse  sandstone  bluff  between 
these  two  places  €«:e  found  gigantic  fossil  remains. 

Off  Povni  San  Ims,  which  forms  the  SW.  part  of  the  bay,  are  some  rocks,  and  in  making  the 
anchorage  vessels  should  give  this  point  a  berth  of  half  a  mile,  passing  in  6  to  8  fathoms;  run 
on  a  N.  by  E.  course,  and  anchor  three-fourths  of  a  mile  from  shore  in  6  fathoms,  sticky  bottom; 
4  fathoms  can  be  got  about  a  fourth  of  a  mile  from  the  beach.  In  winter  anchor  far  enough 
out  to  clear  Point  San  Luis,  if  a  southeaster  should  come  up.  During  southerly  weather  landing 
is  frequently  effected  at  the  watering  place,  when  impracticable  at  the  creek. 

A  preliminary  chart  of  the  harbor  of  San  Luis  Obispo  was  issued  from  the  Coast  Survey 
Office  in  1852. 

The  distance  from  the  rock  off  Point  San  Luis  to  the  mouth  of  the  creek  is  a  mile  and  a  half; 
from  the  same  rCck  to  a  white  rock  bearing  N.  70°  E.  the  distance  is  two  and  a  quarter  miles; 
and  a  black  rock  lies  halfway  between  the  white  rock  and  the  mouth  of  the  creek. 

The  Coast  Survey  secondary  astronomical  station  is  on  the  bluff  at  the  east  side  of  the  small 
fresh  water  stream,  west  of  the  creek,  and  its  geographical  position  is — 


O  /  ft 

Latitude .  35  10  37^  north. 

Longitude . . .  120  43  31  west. 

h,  m.  f. 

Or,  in  time . . .  8  02  54.  !• 


Magnetic  variation  14°  17'  east  in  February  1854;  yearly  increase  1'.4 

Titfes.— The  corrected  establishment  or  mean  interval  between  the  time  of  the  moon's  transit 
and  the  time  of  high  water  is  XA.  Vlllm.  The  mean  rise  and  fall  of  tides  is  3. 6  feet;  of  spring 
hdes  4.8  feet;  and  of  neap  tides  2.4  feet.  The  mean  duration  of  the  flood  is  6A.  25m.  and  of  the 
ebb  5h.  58m.  The  average  difference  between  the  corrected  establishments  of  the  a  m.  and  p  m. 
tides  of  the  same  day  is  lA.  24m.  for  high  water,  and  1  A.  Om.  for  low  water.  The  differences  when 
the  moon's  declination  is  greatest  are  2A.  Om.  and  lA.  28m.,  respectively.  The  average  difference 
in  height  of  these  two  tides  is  1. 5  feet  for  the  high  waters,  and  2.0  feet  for  the  low  waters.  When 
the  moon's  declination  is  greatest,  those  differences  are  2.0  feet  and  3. 1  feet,  respectively.  The 
average  difference  of  the  highest  high  and  lowest  low  waters  of  the  same  day  is  5.4  feet,  and 
when  the  moon's  declination  is  greatest  6.1  feet.  The  highest  high  tide  in  the  twenty-four 
hours  occurs  about  9A.  32m,  after  the  moon' s  upper  transit  (southing)  when  the  moon' s  declination 
is  north,  and  about  2h,  54m,  before  when  south.  The  lowest  of  the  low  waters  occurs  about  7 
hours  after  the  highest  high  tide. 

The  town  of  San  Luis  Obispo  is  not  on  the  bay  but  is  situated  about  ten  miles  in  the  interior, 
in  the  middle  of  an  extensive  and  excellent  grazing  country.  Communication  is  maintained 
with  San  Francisco  and  other  ports  by  regular  steamers  and  lines  of  sailing  packets. 

The  bay  was  discovered  by  Cabrillo  in  1542,  and  called  by  him  Todos  Santos. 

To  the  northwest  of  the  Bay  of  San  Luis  Obispo  rises  to  a  great  height  the  Jfonfe  de  Buchon, 
which  is  rea®y  distinguished  in  coming  from  the  northward  or  southward. 

41  O 
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We  have  been  informed  by  old  otter  himters  on  this  coast  that  there  exists  a  sunken  rock 
about  8  miles  S.SW.  from  Point  San  Luis,  and  furthermore  that  they  had  found  kelp  upon  it 
in  4  fathoms.  On  the  old  Spanish  charts  an  island  appears  laid  down  in  that  direction,  but 
distant  about  eight  leagues.  One  of  the  Pacific  mail  steamships  laid  to  in  a  southeast  gale 
and  thick  fog,  off  Point  Conception,  and  drifting  to  the  northward  came  unexpectedly  upon  a 
sunken  rock,  upon  which  the  sea  was  breaking  heavily.  The  commander  supposed  the  vessel 
to  be  then  off  Point  Sal,  and  had  so  plotted  the  rock  upon  his  chart,  but  upon  being  informed 
of  the  alleged  existence  of  a  rock  off  San  Luis  Obispo,  he  was  satisfied  that  he  had  been  near 
it,  but  unfortunately  had  no  opportunity  of  determining  his  position. 

This  locality  demands  a  thorough  examination,  as  it  is  in  the  direct  track  of  the  whole  Cali¬ 
fornia  trade  from  San  Francisco. 

Prom  Point  San  Luis  the  coast  trends  in  a  straight  line  W.NW.,  for  a  distance  of  8  miles, 
and  close  along  the  shore  of  this  stretch  are  several  large  rocks.  Thence  the  coast  trends 
abruptly  to  the  north,  running  to  the  high  conical  rock  called  El  Moro,  distant  8  miles — ^these 
two  shores  forming  the  seaward  base  of  Mount  Buchon. 

From  El  Moro  the  shore  line  gradually  trends  to  the  westward,  thus  forming  a  deep  indenta¬ 
tion  or  bay,  called  Los  Esteros  on  the  old  Spanish  charts,  but  designated  as  the  Estero  Bay  on 
the  Coast  Survey  chart.  It  was  discovered  by  Cabrillo  in  1542,  and  here  he  obtained  wood 
and  water.  Behind  El  Moro  are  several  lagoons  or  streams,  and  the  high  land  retreats  for  some 
distance,  leaving  the  shore  low  and  sandy,  while  the  north  shore  is  rugged,  and  guarded  by 
rocks.  The  NW.  point  of  the  bay  is  called  Purda  de  los  Esteros  on  the  old  Spanish  charts, 
and  bears  NW.  \  N.  from  the  west  point  of  Mount  Buchon,  distant  13  miles.  A  line  joining 
these  two  points  shows  that  the  bay  is  about  5  miles  deep. 

From  Point  Arguello,  Punta  de  los  Esteros  bears  NW.  by  N.,  distant  53  miles. 

Prom  Point  Los  Esteros  to  the  western  point  of  the  anchorage  of  San  Simeon  the  coast  runs 
nearly  straight  NW.  by  W.  for  a  distance  of  15  miles.  The  shores  are  not  so  bold  as  to  the 
southward  or  northward,  and  the  mountains  fall  well  back,  leaving  a  fine  rolling  country  of  no 
great  elevation,  and  welt  suited  to  agriculture.  We  have  seen  wild  oats  growing  here  over 
six  feet  in  height — not  one  or  two  stalks,  but  in  acres. 

BAY  OP  SAN  SIMEON. 

This  is  a  small  exposed  roadstead,  but  affords  tolerably  good  anchorage  during  northwest 
winds.  The  southwest  point  of  the  bay  bears  NW.  by  W.  from  Point  Esteros,  and  is  distant 
15  miles.  The  indentation  of  the  shore  line  forming  the  bay  trends  between  N.NW.  to  N.  for 
half  a  mile,  and  thefi  sweeps  away  to  the  westward  about  a  mile  and  a  half,  gradually  taking  a 
southeast  direction.  The  land  behind  the  bay  is  comparatively  low  and  gently  rolling,  the 
high  hills  retiring  well  inland. 

Vessels  coming  from  the  northward  may  run  boldly  round  the  SW.  point,  within  a  few 
hundred  yards  of  the  shore  in  8  or  9  fathoms,  round  up  to  north  and  anchor  anywhere  off  the 
sand  beach,  in  5  fathoms  hard  bottom,  and  a  little  more  than  a  quarter  of  a  mile  from  shore. 
The  beach  is  half  a  mile  long,  stretching  well  out,  and  rendering  the  landing  disagreeable  with 
any  swell;  but  in  such  cases  it  is  usual  to  land  at  the  western  part  of  the  beach.  Eastward  of 
the  sand  beach  the  shore -line  is  bluff  and  guarded  with  rocks.  Vessels  from  the  southward 
must  make  short  tacks  close  in  shore  or  they  will  assuredly  miss  it.  The  only  sure  marks  for  it 
are  the  Piedras  Blancas,  as  will  be  hereafter  shown.  It  was  in  this  bay  that  the  steamship 
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Pioneer  put  in  in  a  leaky  state;  was  driven  or  dragged  npon  the  beach,  and  after  being  abandoned 
by  the  underwriters  was  got  oflF  and  carried  to  San  Francisco.  The  bay  affords  not  the  slightest 
refuge  in  southerly  weather.  A  hydrographic  sketch  of  it  was  published  by  the  Coast  Survey 
in  1852. 

In  making  this  harbor  from  the  northward  vessels  must  sight  the  Piedras  Blancaa^  (White 
Rocks,)  four  miles  W.  |  N.  of  the  SW.  point  of  San  Simeon.  They  are  two  large  white  sharp- 
topped  rocks,  and  nothing  else  like  them  is  found  on  this  part  of  the  coast.  The  geographical 
position  of  the  outer  and  larger  rock  is,  approximately: 

Latitude . . .  35^  39'  north. 

•  Longitude .  121^  15'  west. 

Prom  Point  San  Luis  they  bear  NW.  |  W.,  distant  38  miles. 

Prom  Point  Esteros  they  bear  NW.  by  W.  ^  W.,  distant  18  miles. 

Prom  Point  Arguello  the  rocks  bear  NW.  ^  N.,  distant  72  miles. 

The  secondary  astronomical  station  of  the  Coast  Survey  at  San  Simeon  is  on  the  rise  just  off 
the  beach,  and  bearing  N.  5°  W.  from  the  SW.  point  of  the  bay.  Its  geographical  position  is: 


o  t  n 

Latitude . . .  35  .38  24.4  north. 

Longitude .  121  10  22  west: 

h.  yn.  s. 

Or,  in  time .  8  4  41.5 


This  bay  is  supposed  by  some  to  be  the  “Bay  of  Sardines"  of  Cabrillo,  where  he  anchored 
and  landed  in  1542. 

Prom  Piedras  Blancas  the  coast  trends  NW.  ^  W.  for  a  distance  of  57  miles,  in  an  almost  per¬ 
fectly  straight  line.  At  a  distance  of  18  miles  from  these  rocks  the  above  mentioned  bearing 
cuts  a  bold  bluff  and  rounded  point  called  Punta  Oorda^  off  which,  and  for  two  or  three  miles 
along  the  shore  northward,  there  are  many  rocks.  This  point  is  the  Cape  San  Martin  of  Ca¬ 
brillo.  He  placed  it  in  latitude  37°  30'  N. ;  but,  applying  the  correction  obtained  from  his 
erroneous  determination  of  San  Diego,  we  obtain  35°  50'  N.  as  the  position  of  San  Martin,  which 
is  very  nearly  its  proper  latitude. 

Continuing  on  the  same  bearing,  and  at  a  distance  of  49  miles  from  Piedras  Blancas,  is  Point 
Sur^  sometimes  called  Lobos,  making  out  nearly  half  a  mile.  As  seen  from  the  north  or  south, 
at  a  distance  of  10  miles,  Point  Sur  appears  as  a  high,  large,  round-topped  island;  but  upon 
approachmg  it  a  low  neck  of  land  is  seen,  connecting  it  with  the  main.  Its  approximate  geo¬ 
graphical  position  is: 

Latitude .  36°  19'  north. 

•  Longitude .  121°  52'  west. 

Vancouver,  in  passing  down  the  coast  in  1793,  thought  this  ‘  ‘  small,  high,  rocky  lump  of  land, 
lying  nearly  half  a  mile  from  the  shore,"  was  detached,  and  that  it  formed  an  island. 

Still  continuing  on  the  same  bearing,  57  miles  from  Piedras  Blancaa  and  7J  miles  from  Point 
Sur,  another  slightly  projecting  point  is  passed,  about  a  mile  to  the  eastward  of  the  course. 
Thence  the  coast  trends  more  to  the  eastward,  running  N.NW.  for  eight  miles,  to  Point  Cypress^ 
and  passing  Point  Carmel^  the  south  point  of  Carmd  bay. 

Prom  Point  ArgveUo  to  Point  Sur  the  bearing  is  N.  44°  W.,  and  the  distance  120  miles.  Prom 
Point  Sur  to  Punta  de  los  Beyes  the  bearing  is  N.  43°  W.,  and  distance  118  miles. 

The  mountains,  which  have  fallen  back  behind  Los  Esteros,  gradually  approach  the  shore-line 
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north  of  San  Simeon,  and  about  10  miles  north  of  Piedras  Blancas  they  come  down  abruptly  to 
the  coast,  and  run  parallel  with  it  to  Point  Carmel,  forming  the  boldest  and  most  complete  shore 
that  we  have  yet  passed,  and  attaining  a  uniform  elevation  of  nearly  3,000  feet.  These  moun¬ 
tains  were  called  by  Cabrillo  the  Sierras  Altas,''  but  at  present  the  range  is  known  as  the 
Sierra  de  Santa  I/uda.  From  their  abrupt  faces  we  have  seen  cascades  falling  down  a 
height  of  forty  or  fifty  feet  directly  into  the  sea. 

CARMEL  BAT. 

Between  Point  Carmel  and  Point  Cypress,  which  are  about  3  miles  apart,  lies  the  small  rocky 
and  unsafe  bay  of  Carmel.  At  the  southern  extremity  is  a  small  cove  sufficiently  land-locked 
and  protected  for  small  vessels.  In  the  vicinity  there  is  an  extensive  quarry  of  granite,  and 
several  small  coasting  vessels  are  employed  for  its  transportation  to  San  Francisco;  but  there 
is  so  little  space  that  they  are  compelled  to  warp  in  and  out  by  buoys  placed  at  the  entrance. 
Point  Cypress,  the  north  point  of  the  bay,  is  low  and  covered  with  cypress  to  the  water,  and 
is  the  first  wooded  point  met  with  in  coming  from  the  southward.  The  upper  branches  of  the 
trees  are  spread  out  by  the  influence  of  the  strong  prevailing  winds,  and  present  a  flat  or 
umbrella-like  appearance. 

The  Mission  del  Carmelo  is  situated  but  a  short  distance  from  the  shores  of  the  bay,  and  can 
be  seen  from  the  water  in  certain  directions.  After  the  abolishment  of  the  Society  of  Jesus,  in 
Lower  California,  by  the  emperor  Charles  HI  of  Spain,  with  the  transfer  of  the  administration 
of  the  Missions  to  the  Dominican  monks,  and  of  the  property  to  the  Franciscan  order,  the 
Visatador,  Don  Josef  de  Calves,  of  the  latter  order,  in  July,  1768,  visited  San  Diego  and 
Monterey,  for  the  purpose  of  establishing  Missions.  In  1769  he  founded  that  of  San  Carlos  de 
Monterey,  now  usually  called  the  Carmel  Mission. 

The  name  Rio  Carmel  was  applied  to  the  small  stream  emptying  into  Carmel  bay,  by 
Vizcaino,  in  December,  1602. 

From  Point  Cypress  to  Point  Pinos  the  general  direction  of  the  shore  is  N.  |  B.,  and  the 
distance  four  miles. 

Point  Pinos  makes  out  as  a  low  rounding  point,  bringing  the  pines,  with  which  it  is  covered, 
within  a  quarter  of  a  mile  of  the  shore,  off  which  the  rocks  make  out  a  quarter  of  a  mile,  and 
the  line  of  3  fathoms  nearly  half  a  mile,  when  the  depth  suddenly  increases  to  10  or  15  fathoms, 
and  at  a  mile  reaches  40  or  45  fathoms.  The  3 -fathom  line  follows  the  shore  within  a  third  or 
half  a  mile  into  Monterey,  whilst  outside  of  that  line  the  depth  increases  as  suddenly  as  off  the 
point.  Vessels  should  always  give  Point  Pinos  a  good  birth,  as  a  very  heavy  swell  almost 
invariably  sets  upon  it.  This  point  is  the  northern  termination  of  the  long  and  elevated  range 
called  Sierra  de  Santa  Lucia,  extending  southward  and  forming  the  bold  rocky  coast-line  to  San- 
Luis  Obispo.  Upon  the  northwestern  part  of  the  point,  at  the  face  of  the  growth  of  pines,  is 
situated  the  Poird  Pinos  lighthouse.  The  building  is  a  grey  granite  dwelling  one  story  in 
height,  surmounted  by  a  tower  and  lantern.  The  illuminating  apparatus  is  of  the  third  order 
of  Fresnel,  and  shows  a  fixed  light  of  the  natural  odor  from  sunset  to  sunrise.  It  will  illuminate 
about  four-fifths  of  the  horizon,  and  is  elevated  fifty  feet  above  the  level  of  the  sea.  During 
ordinary  clearness  of  the  atmosphere  it  can  be  seen  from  an  elevation  of — 

10  feet,  at  the  distance  of  12  miles. 

20  feet,  at  the  distance  of  13  mileSk 
30  feet,  at  the  distance  of  14  miles. 
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Ite  geograpbioeil  pof^tioa,  as  determined  by  the  triangnlation  of  the  Coast  Survey,  is: 

o  /  // 

Latitude .  36  37  58. 1  north. 

Longitude .  121  55  00  west. 

h.  m,  9, 

Or,  in  time . . . . .  8  07  40.0. 

The  primary  astronomical  station  of  the  Coast  Survey  is  about  half  a  mile  eastward  of  the 
light,  and  has  the  following  geographical  position: 

O  /  ft 

Latitude .  36  37  69.4  north. 

Longitude .  121  54  25  west. 

A.  m.  »« 

Or,  in  time .  8  07  37.7. 

Magnetic  variation,  14?  58'.3  east,  in  February  1851,  with  a  yearly  increase  of  1'.4. 

A  topographical  sketch  of  Point  Pinos  is  given  in  the  annual  report  of  the  Coast  Survey 
for  1851. 

BAY  OP  MONTEREY. 

Point  Pinos  forms  the  southwest  point  of  this  bay,  and  Pvnta  de  la  Santa  CruZy  west  of  the 
town  and  anchorage  of  Santa  Cruz,  the  northwest  point.  A  line  joining  these  two  points  runs 
NW.  by  N.  ^  N.  19  miles,  and  the  greatest  width  of  the  bay,  near  the  mouth  of  the  Salinas 
river,  nine  nules. 

Prom  Point  Pinos  to  the  anchorage  off  the  town  of  Monterey,  the  course  is  E.  by  S.  J  S.,  and 
the  distance  three  miles.  The  shore  towards  the  town  is  rugged,  composed  of  granite,  and 
covered  with  a  heavy  growth  of  fir;  but  to  the  eastward  of  the  town  is  a  long,  sandy  beach, 
backed  by  sand  dunes  of  slight  elevation.  Off  this  beach  the  line  of  three  fathoms  lies  at  a 
distance  of  about  half  a  mile,  the  water  deepening  rapidly  beyond  that,  and  the  bottom  every¬ 
where  hard. 

Vessels  coming  from  the  northward,  bound  to  Monterey,  follow  the  coast  from  Point  Ano 
Nuevo  to  Point  Santa  Cruz,  then  run  well  into  the  bay,  but  not  too  far,  for  fear  of  losing  the 
wind,  and  to  avoid  the  set  of  the  heavy  swell  rolling  towards  the  beach.  Leaving  Point  Santa 
Cmi,  mn  on  a  SE.  by  E.  course  about  14  miles,  thence  a  S.  course  for  8  miles  will  bring 
vessels  to  the  anchorage.  These  precautions  are  necessary,  because  Point  Pinos,  with  the  whole 
bay,  is  almost  continually  inveloped  in  a  dense  fog.  Very  frequently  the  coasting  steamers  have 
to  run  for  the  beach,  and  then  follow  the  route  to  the  anchorage. 

When  the  California  mail  steamships  stopped  at  Monterey  they  frequently  ran  outside  of 
Point  Pinos,  or  in  very  dangerous  proximity  to  it.  This  led  to  their  firing  a  gun  when  ap¬ 
proaching  the  harbor  during  foggy  or  dark  weather,  and  upon  the  report  being  heard  at  the 
fort  a  gun  was  fired  in  answer,  and  the  exchange  kept  up  until  the  steamer  was  safe  at  her 
anchorage.  We  were  encamped  at  Point  Pinos  when  the  steamship  Carolina  was  brought  in 
by  this  means,  after  she  had  got  nearly  as  far  down  as  Carmel  bay.  A  direct  course  from 
Point  ASo  Nuevo  to  the  anchorage  is  SE.  J  E. ,  and  the  distance  36J  miles.  From  Point  Pinos 
to  Point  Alio  Nuevo  the  bearing  fs  N.  47°  W.,  and  the  distance  34  miles. 

By  anchoring  well  in  at  the  western  side  of  the  anchorage  vessels  will  avoid  much  of  the 
swell  that  comes  in  with  the  heavy  northwest  winds,  but  never  suflScient  to  make  any  berth 
there  dangerous.  In  heavy  southerly  weather  Point  Pinos  breaks  the  swell,  but  the  wind 
^awB  very  strong  over  the  anchorage.  The  water  shoals  from  15  to  3  fathoms  in  a  distance  of 
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300  yards,  and  the  lead  should  be  used  to  avoid  running  in  too  far.  A  chart  of  the  bay  was 
published  by  the  Coast  Survey  oflSce  in  1857. 

The  approximate  geographical  position  of  the  end  of  the  wharf,  abreast  of  the  custom-house 


at  Monterey,  is: 

o  /  // 

Latitude .  36  36  17  north. 

Longitude .  121  52  27  west. 

h,  m.  «. 

Or,  in  time .  8  07  29.8  ^ 


Tides. — ^The  corrected  establishment  or  mean  interval  between  the  time  of  the  moon^s  transit 
and  the  time  of  high  water  is  XA.  Xllm.  The  mean  rise  and  fall  of  tides  is  3.4  feet,  of  spring 
tides  4.3  feet,  and  of  neap  tides  2.5  feet.  The  mean  duration  of  the  flood  is  6A.  31m.,  of  the 
ebb  6 A.  2m.,  and  of  the  stand  OA  35m.  The  average  difierence  between  the  corrected  estab¬ 
lishment  of  the  a.  m.  and  p.  m.  tides  of  the  same  day  is  \h.  44m.  for  high  water,  and  Ik 
2m.  for  low  water.  The  differences,  when  the  moon’s  declination  is  greatest,  are  2k  40m, 
and  Ih.  28m.,  respectively.  The  average  difference  in  height  of  these  two  tides  is  1.4  feet  for 
the  high  waters,  and  2.4  feet  for  the  low  waters.  When  the  moon’s  declination  is  greatest 
these  differences  are  2.2  feet  and  3,7  feet,  respectively.  The  average  difference  of  the  highest 
high  and  lowest  low  waters  of  the  same  day  is  5.3  feet,  and  when  the  moon’s  declination  is 
greatest  6.3  feet.  The  highest  high  tide  in  the  twenty-four  hours  occurs  about  9k  36m.  after 
the  moon’s  upper  transit,  (southing,)  when  the  moon’s  declination  is  north  and  about  2k  50m. 
before  when  south.  The  lowest  of  the  low  waters  occurs  about  7  hours  after  the  highest  high 
tide. 

The  town  of  Monterey  presents  a  very  pretty  appearance  as  seen  from  the  water.  Imme¬ 
diately  behind  it  the  country  rises  in  plateaux,  diversified  by  hill  and  valley,  and  beautiMly 
dotted  by  oak  groves. 

A  Portuguese  company  has  been  formed  here  to  engage  in  the  whale  fishery,  and  even  with 
inadequate  means  it  succeeded  in  obtaining  over  16,000  gallons  of  oil  (which  sold  for  $12,000) 
in  less  than  a  year. 

Kegular  communication  is  kept  up  with  all  parts  of  the  coast  by  steamers  and  numei'ous 
sailing  vessels.  Stages  communicate  with  Santa  Cruz  and  all  the  towns  to  San  Francisco. 

The  Bay  of  Monterey  was  discovered  by  Cabrillo  in  1542,  and  called  the  Bay  of  Pines.  It 
was  surveyed  by  Sebastian  Vizcaino  in  1602,  and  the  name  was  changed  to  Puerto  de 
Monte-rey,  in  honor  of  the  Spanish  viceroy  of  Mexico,  Don  Gaspar  de  Zuniga,  Count  de 
Monte-rey,  who  despatched  the  expedition. 

Following  the  shore  from  the  town  of  Monterey  northward  it  presents  a  uniform  sand  beach 
running  nearly  north,  backed  by  low  dreary  sand  dunes,  producing  sparsely  the  coarsest 
grasses  and  bushes,  and  entirely  destitute  of  fresh  water.  This  waste  extends  to  the  Salinas 
river j  of  which  we  reach  the  great  bend  at  about  9^  miles  from  Monterey.  From  Point  Pinos  it 
bears  N.  30^  E.,  distant  8|  miles.  From  this  bend  the  river  follows  the  line  of  the  beach,  just 
inside  of  the  low  sand  dunes,  for  a  distance  of  4  miles,  and^hen  disembogues.  From  Point 
Pinos  it  bears  N.  18^  E.,  and  is  distant  12  J  miles.  This  river  has  been  designated  by  a  variety 
of  names — as  Buenaventura,  Monterey,  and  Salinas;  but  it  is  now  generally  known  by  the  latter. 
From  its  mouth  to  the  entrance  of  the  Bio  dd  Pajaro,  or  San  Antonio,  is  2i  miles,  the  shore 
trending  to  the  N.NW.,  and  the  entrance  to  that  river  bearing  N.  11®  E.  from  Point  Pinos, 
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distant  14  miles.  From  here  the  coast  mns  NW.  nearly  straight  to  Ortos  creeks  a  distance  of 
7  or  8  miles,  and  about  6  miles  E.  by  N.  of  Santa  Cruz,  with  the  shore  rocky  and  abrupt. 

North  of  the  Salinas  river  commence  rich  meadow  and  table  lands,  affording  to  the  settler 
spots  unsurpassed  for  productiveness,  even  in  the  prolific  State  of  California. 

An  extensive  valley,  called  the  Salinas  plains,  extends  inland  from  the  eastern  part  of 
Monterey  bay,  nearly  to  the  Mission  of  San  Miguel,  situated  on  a  plateau  of  the  San  Bruno 
mountains.  This  valley  is  said  to  be  nearly  90  miles  in  length,  and  in  breadth  varying  from 
two  to  ten.  It  contains  some  200,000  acres  of  good  agricultural  lands,  and  the  remainder 
affords  excellent  pasturage  for  horned  stock,  horses,  and  sheep. 

The  line  of  equal  magmtic  varudion  of  15°  east  cuts  the  coast  line  of  Monterey  bay  in  latitude 
36°  45'  N.,  about  half  way  between  the  great  bend  and  mouth  of  the  Salinas  river,  and  crosses 
the  meridian  of  123°  0'  W.,  in  latitude  36°  36'  N.  This  line  moves  annually  southward  about 
a  mile  and  a  half. 

SANTA  CBUZ  HARBOR. 

This  harbor  or  anchorage  is  at  the  northwest  part  of  the  bay  of  Monterey,  and  is  of  very 
limited  extent.  It  is  protected  from  all  the  winds  from  the  northward,  but  exposed  to  the 
full  sweep  of  southerly  gales,  and  many  coasters  have  been  driven  ashore  during  the  winter 
season.  It  is  about  three  quarters  of  a  mile  in  depth  northward,  by  mile  east  and  west. 

Vessels  coming  from  the  northward,  after  leaving  Point  Ano  Nuevo,  follow  the  coast  line  on 
a  general  course  E.SE.  for  about  18  miles.  The  shore  for  this  distance  is  abrupt,  jagged,  and 
moderately  elevated,  with  a  range  of  high  hills,  or  mountains,  whose  summits  are  almost  con¬ 
tinually  enveloped  in  fog.  Skirting  the  shore  at  a  distance  of  half  a  mile  a  depth  of  6  to  10 
fathoms  can  be  carried,  and  upon  making  Point  Santa  Cruz,  the  top  of  which  is  moderately 
level  for  some  distance  back,  4  fathoms  are  obtained  within  a  quarter  of  a  mile  of  it;  round  up 
and  run  along  in  5  fathoms  until  abreast  of  the  beach,  where  good  anchorage  will  be  found  half 
a  mile  from  shore. 

Vessels  from  the  south  in  summer  keep  well  into  Monterey  bay,  to  escape  the  full  force  of 
the  northwesters  and  the  heavy  head  sea. 

During  the  winter  months  anchor  well  out,  so  as  to  be  able  to  clear  the  shore  westward  of 
Point  Santa  Cruz  in  case  a  southeaster  springs  up. 

Landing  on  the  beach  is  generally  disagreeable,  as  it  extends  out  some  distance,  but  boats 
usually  land  at  the  Embarcadero,  at  the  foot  of  the  bluff  in  the  NW.  part  of  the  harbor. 

The  beach  is  over  half  a  mile  in  length,  and  between  its  eastern  extremity  and  the  bluff 
point  empties  the  San  Lorenzo  river,  a  small  stream  running  past  the  town  and  mission,  which 
is  situated  a  mile  inland. 

A  hydrographic  sketch  of  the  harbor  was  published  in  the  Coast  Survey  report  for  1854. 
country  about  Santa  Cruz  is  exceedingly  productive,  and  now  thickly  settled.  A 
steamer  runs  regularly  in  the  trade  between  this  place  and  San  Francisco,  and  numerous 
coasters  find  abundant  freight  from  here  and  the  Pajaro  country  to  San  Francisco. 

Regular  stage  communication  is  maintained  with  San  Francisco  and  Monterey. 

The  secondary  astronomical  station  of  the  Coast  Survey  was  at  the  top  of  the  bluff  at  the 
Embarcadero.  Its  geographical  position  is — 
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o  /  ff 

Latitude .  36  67  26.9  north* 

Longitude . .  •  . .  122  00  10  west. 

Km.  «. 

Or,  in  time .  8  08  00.7 


An  examination  for  the  location  of  a  harbor  light  hew  been  made,  and  the  site  recommended 
to  the  Light-house  Board  by  the  Superintendent  of  the  Coast  Survey. 

Tides. — ^The  corrected  establishment  or  mean  interval  between  the  time  of  the  moon's  transit 
and  the  time  of  high  water  is  XL  XVIIIm.  The  mean  rise  and  fall  of  tides  is  4.1  feet;  of  spring 
tides,  5.5  feet;  and  of  neap  tides,  2.9  feet.  The  mean  duration  of  the  flood  is  6L  47m.;  of  the 
ebb,  hh.  45m. ;  and  of  the  stand,  OL  20w.  The  average  difierence  between  the  corrected  estab¬ 
lishment  of  the  a.  m.  and  p.  m.  tides  of  the  same  day  is  IL  44m.  for  high  water,  and  IL  2m.  for 
low  water.  The  difierences,  when  the  moon's  declination  is  greatest,  are  2L  40m.  and  IL  28m., 
respectively.  The  average  difference  in  height  of  these  two  tides  is  1.4  feet  for  the  high 
waters,  and  2.4  feet  for  the  low  waters.  When  the  moon's  declination  is  greatest  these  differ, 
ences  are  2.2  feet  and  3.7  feet,  respectively.  The  average  difference  of  the  highest  high  and 
lowest  low  waters  of  the  same  day  is  6.0  feet,  and  when  the  moon's  declination  is  greatest,  7.0 
feet.  The  highest  high  tide  in  the  twenty -four  hours  occurs  about  9L  32m.  after  the  moon's 
upper  transit,  (southing,)  when  the  moon's  declination  is  north,  and  about  2L  64m.  before,  when 
south.  The  lowest  of  the  low  waters  occurs  about  7L  after  the  highest  high  tide. 

It  was  off  Point  Santa  Cruz  that  Cabrillo  is  supposed  to  have  anchored  on  the  17th  of  November, 
1542,  upon  his  return  from  the  northward. 

From  Point  Santa  Cruz  to  Poiid  Arvo  Nuevo  the  distance  is  18  miles,  and  the  general  direc¬ 
tion  W.  by  N.  I  N.,  at  first  curving  to  the  south  westward  of  that  course,  and  then  to  the  north¬ 
ward  until  within  3  miles  of  the  rock  of  Point  Afio  Nuevo,  when  the  shore  curves  well  to  westward, 
(for  the  last  mile  to  the  southwest,)  forming  an  anchorage  protected  somewhat  against  the 
heavy  swell  from  the  northwest,  and  having  a  depth  of  five  fathoms  within  less  than  half  a  mile 
of  the  shore,  and  from  10  to  15  fathoms  at  the  distance  of  a  mile. 

At  a  quarter  of  a  mile  from  the  point  lies  a  black  jagged  islet,  consisting  of  a  sloping  ledge 
of  rocks  covered  with  a  stratum  of  yellow  clay  about  four  feet  thick,  and  this  again  covered  with 
a  mound  of  sand  about  30  feet  high.  Upon  this  the  erection  of  a  light-house  has  been  recom¬ 
mended.  The  point  itself  is  composed  of  rolling  hills  of  shifting  sand,  varying  from  20  to  100 
feet  in  height,  while  behind  them  rises  the  Santa  Cruz  range  of  mountains.  The  coast  trail, 
which  followed  the  beach  from  the  southward,  here  strikes  up  the  hills  behind  the  sand  dunes. 

A  sketch  of  the  point  is  given  in  the  Coast  Survey  report  for  1854. 

Between  A8o  Nuevo  and  the  valley  of  the  Pescador,  (a  small  stream  running  through  a  valley 
of  inconsiderable  extent,)  the  general  formation  of  the  seaboard  is  that  of  a  table-land  of  three 
terraces,  the  lowest  gradually  sloping  from  the  base  of  the  second  to  the  coast,  which  is  exceed¬ 
ingly  rocky  and  forbidding.  The  underlying  stratum  is  sandstone.  The  country  betweel%ie 
valley  of  the  Pescador  and  that  of  the  San  Gregoria  (another  small  stream)  undergoes  a  striking 
change,  both  in  the  character  of  its  topography  and  its  geology.  Instead  of  the  table-land  we 
meet  with  a  spur  of  the  coast  hills,  running  into  the  sea,  and  having  an  elevation  of  300  feet. 
The  shore -line  and  the  country  generally  present  a  very  broken  and  rugged  appearance, 
occasioned  by  the  deep  gulches  that  cut  through  to  the  ocean. 

Prom  Point  ASo  Nuevo  to  the  Bell  Boat,  outside  of  the  bar  off  the  entrance  to  San  Francisco 
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bay,  the  distance  is  40  miles,  and  the  course  NW.  by  N.  Ten  miles  from  the  point  this  line 
passes  tangent  to  Foint  Miramordea^  the  shore  being  compact  and  tolerably  straight  until  it 
reaches  Miramontes,  where  a  contracted  anchorage  exists,  called  Half  Moon  bay,  whence  small 
coasters  carry  the  J^ricultural  produce  of  the  country  to  San  Francisco. 

Continuing  on  this  course  (NW.  by  N.)  30  miles  from  Point  Ano  Nuevo,  the  prominent 
headland  called  Point  San  Pedro  is  passed  at  a  distance  of  two  miles.  This  point  is  a  black, 
abrupt,  rociy  promontory,  over  600  feet  high,  having  large,  high,  jagged  rocks  at  the  northern 
part,  and  is  an  excellent  mark  for  making  the  entrance  to  San  Francisco  bay.  At  the  last 
position  oflF  San  Pedro  the  bell  boat  on  the  bar  is  distant  about  12  miles.  Prom  the  bell  boat. 
Fort  Poiid  (two  miles  inside  the  south  head  formed  by  Point  Lobos)  is  on  with  Alcatraz  island, 
inside  of  the  harbor.  Port  Point  and  Alcatraz  island  have  Harbor  Lights  upon  them,  and  are 
the  fair  way  line  for  crossing  the  bar.  The  rock  off  San  Pedro  is  nearly  a  hundred  feet 
high.  Its  south  face  is  white  and  shows  the  line  of  stratification  plainly.  Prom  the  west  the 
dip  of  the  strata  shows  about  60  degrees  to  the  northward.  It  is  connected  with  the  main  by 
some  low  rocks.  Half  a  mile  to  the  northeast  of  the  point  is  the  valley  of  San  Pedro. 

The  range  of  mountains  forming  the  northeastern  shore  of  Monterey  bay  and  extending  to 
Santa  Cruz  and  Point  Ano  Nuevo  is  called  Santa  Cruz.  Thence  northward  to  the  OMen  Gate^ 
and  forming  the  peninsula  of  San  Francisco  by  bounding  the  bay  on  the  west,  the  mountains 
are  known  as  the  San  Francisco  or  San  Bruno  range. 

The  extent  of  shore -line  from  Point  Conception  to  Point  Bomta  is  about  286  miles. 

BAY  OP  SAN  FRANCISCO  AND  APPROACHES. 

This  bay  affords  the  finest  and  most  commodious  harbor  on  the  Pacific  coast  of  the  United 
States.  Prom  its  discovery  it  has  commanded  the  admiration  of  navigators,  and  since  the 
wonderful  rise  of  California  has  well  sustained  its  reputation.  Its  geographical  position,  its 
size  and  depth  of  water,  its  noble  entrance  and  bold  shores,  the  Sacramento  and  tributaries, 
draining  the  rich  agricultural  valleys  and  auriferous  slopes  of  the  Sierra  Nevada,  the  magic 
city  upon  its  shores,  and  the  salubrity  of  its  climate,  have  conspired  to  make  it  emphatically 
the  port  of  the  Pacific. 

Th  Golden  Gate  is  the  entrance  to  the  bay,  and  presents  the  character  of  a  great  cleft  or 
fissure  in  the  sea  coast  range  of  mountains,  thereby  connecting  the  Bay  of  San  Francisco  with 
the  Pacific  Ocean.  On  approaching,  it  is  difficult  to  imagine  that  a  deep  channel  lies  ahead, 
BO  clear  is  the  atmosphere  and  so  well  defined  the  Contra  Costa  mountains  behind  the  bay. 
Both  shores  are  bold,  broken  into  points,  and  rocky;  but  the  northern  is  much  the  bolder, 
rising  almost  perpendicularly  from  the  water,  attaining  an  elevation  of  about  1, 000  feet,  but  a 
short  distance  back,  and  in  7  miles  rising  to  2, 600  feet.  On  the  south  side,  between  the  points, 
are  stretches  of  low  beach;  the  hills  are  undulating  and  of  moderate  elevation,  increasing  very 
gradually  in  altitude  to  the  southward,  and  reaching  a  height  of  1,200  feet  in  about  six  or  eight 
miles.  The  chart  of  San  Francisco  entrance,  which  accompanies  the  Annual  Coast  Survey 
Report  for  1856,  shows  5ie  bold  and  characteristic  topography  of  the  vicinity  of  the  Golden 
Gate. 

Point  Bonetcu — ^The  north  head  of  the  entrance  is  formed  by  this  point;  a  narrow,  precipitous, 
rocky  cape,  nearly  300  feet  high,  and  stretching  from  the  Light  Hov^  about  half  a  mile  to  the 
SE.  Behind  it  the  mountains  rise  rapidly  to  an  elevation  of  1,500  feet.  There  are  no  dangers 
off  the  point,  the  line  of  3  fathoms  rarely  extending  300  yards  from  any  portion  of  it.  When 
42  e 
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the  clipper  ship  San  Francisco  was  lost  on  this  head,  lire  are  told  that  she  first  stmok  the  hkjjy 
on  the  inside  of  the  point,  was  carried  by  the  currents  around  the  point,  and  then  cast  ashore 
on  the  outside.  The  reef,  or  line  of  sunken  rooks,  stretching  out  three-quarters  of  a  mile  upon 
some  maps,  has  no  existence,  and  only  seryes  to  mislead  those  unacquainted  with  the  loealily. 
Prom  6  to  6  fathoms  can  be  found  on  every  side  of  it  within  a  fifth  of  a  mile. 

One  mile  and  seven-eights  NW.  of  the  point  the  steamship  Tennessee  went  ashore  whilst 
endeavoring  to  find  the  entrance  in  a  thick  fog,  (calm  weather,)  and  was  lost.  The  Cortez  had 
got  in  just  before  her,  and  as  the  fog  was  shutting  down  over  the  entrance. 

LighUhouse  at  Point  Bon/da. — The  building  is  situated  nearly  half  a  mile  from  the  extremity 
of  the  point,  and  consists  of  a  brick  tower  painted  white,  and  surmounted  by  a  lantern  painted 
black.  From  seaward  it  is  seen  projected  against  the  dark,  high  hills  behind  it,  and  in  dear 
weather  is  a  very  plain  object.  The  illuminating  apparatus  is  of  the  second  order  of  the  system 
of  Fresnel,  was  first  exhibited  April  30,  1855,  and  shows  a  fixed  of  ike  natvral  color  from 
sunset  to  sunrise.  It  illuminates  five  sixths  of  the  horizon,  and  is  elevated  about  306  feet  above 
the  level  of  the  sea.  During  ordinary  conditions  of  the  atmosphere  it  can  be  seen  from  an 
elevation  of — 

10  feet  at  a  distance  of  23.6  miles. 

20  feet  at  a  distance  of  25.1  miles. 

30  feet  at  a  distance  of  26.3  miles. 

50  feet  at  a  distance  of  28. 1  miles. 

Its  geographical  position,  as  determined  by  the  triangulation  of  the  Coast  Survey  is— 


o  f  tf 

Latitude .  37  49  10.0  north. 

Longitude .  122  30  60.3  west. 

h,  m.  «. 

Or,  in  time . . .  8  10  03.4. 


Magnetic  variation  15^  27'  east  in  1852. 

Prom  the  light  at  Point  Boneta  to  that  on  Fort  Point  the  distance  is  2|  miles,  and  bearing 
E.  JN. 

Fog-hdl  at  Point  Boneta^ — The  bell,  with  the  machinery,  is  in  a  frame  building,  open  in 
front,  and  placed  on  the  bluff  just  in  advance  of  the  light-house  tower,  at  an  elevation  of  270 
feet  above  the  level  of  the  sea.  The  bell  weighs  1,500  pounds,  and  during  foggy  and 
thick  weather  is  struck  six  blows,  at  intervals  of  sixteen  seconds  each,  followed  by  a  pause  of 
forty-four  seconds. 

The  fog-gun  at  Point  Boneta  has  been  discontinued  since  the  placing  of  the  hdl-hoat  outside 
the  bar,  March  18,  1858.  It  may  not,  however,  be  amiss  to  state  here  the  design  of  the  fog- 
gun.  A  twenty-four  pounder  was  placed  near  the  light-house^  and  during  fogs  or  thick  weather, 
either  day  or  night,  was  fired  at  the  hours  and  half  hours  of  San  Francisco  mean  time.  It 
enabled  vessels,  before  reaching  the  bar,  to  get  the  bearing  of  Point  Boneta,  and,  by  the 
loudness  of  the  report,  or  better,  by  the  soundings,  to  form  an  e^imate  of  their  distance 
from  it. 

We  advocated  this  plan  strongly  soon  after  our  arrival  upon  the  coast,  and  it  met  with  the 
hearty  support  and  commendation  of  oflScers  of  the  navy  and  commanders  of  the  steamships, 
clippers,  and  coasters.  Continuing  to  urge  its  adoption  until  the  spring  of  1855,  we  had  the 
satisfaction  of  seeing  it  tried  in  August  of  that  year.  We  have  since  learned,  by  British  news¬ 
papers,  that  the  Board  of  Trade  and  Liverpool  Corporation  have  placed  a  gun  of  large  calibre 
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on  Holjbead,  to  be  fired  during  foggy  weather,  for  the  benefit  of  mail  steamers  passing  up  the 
Irish  channel. 

P(M  Ldbaa. — ^The  south  head  of  the  entrance  to  San  Francisco  bay  is  formed  by  this  point, 
upon  which  Congress  authorized  the  erection  of  a  UgM-hotise^  where  a  light  has  been  regularly 
shown  and  a  fog-bell  kept  in  operation  by  private  enterprize.  Upon  the  round-topped  hill 
behind  the  point  is  erected  a  large  frame  building  for  a  telegraph  station,  whence  the  electric 
wires  run  to  the  city  of  San  Francisco.  Southward  of  the  head  the  sand  dunes  are  conspicuous 
and  easily  recognized  features  in  approaching  the  entrance.  The  strong  northwest  summer 
winds,  drawing  in  over  the  land,  raise  the  white  sand  from  the  three  miles  of  broad  beach,  and 
carrying  it  inland  over  the  hill  tops,  bury  grass,  bushes,  and  scrub  oak.  The  quantity  of  sand 
driven  in  from  this  beach  is  enormous,  and  its  accumulation  has  greatly  modified  the  topography 
of  the  peninsula. 

The  geographical  position  of  the  site  selected  for  the  light~house,  as  determined  by  the 
triangnlation  of  the  Coast  Survey,  is — 


o  t  u 

Latitude .  37  46  56.9  north. 

Longitude .  122  29  39.5  west. 

A.  m,  f. 

Or,  in  time .  8  9  58.6 


This  position  is  32  feet  north  and  1,317  feet  west  of  the  outer  telegraph  station. 

Off  the  western  face  of  Point  Lobos  lie  a  number  of  black  jagged  rocks  about  50  feet  high, 
but  all  within  the  5-fathom  line,  and  close  in  shore.  They  are  called  the  Seal  rocks^  and  one 
of  them  shows  a  large  arch  from  particular  directions.  The  outer  one  bears  from  Point  Boneta 
SE,  by  S.  is.,  and  is  distant  2|  miles.  From  it  the  general  trend  of  the  shore  runs  in  a  line 
to  Fort  Point  for  nearly  a  mile,  to  a  short  jutting  high  point,  off  which  lie  the  MUe  rocks. 
Prom  this  point  the  shore  runs  well  to  the  eastward  for  a  mile,  gradually  trending  to  the  north 
for  a  mile  and  a  half  to  Fort  Point.  In  the  deepest  part  of  this  bend  the  shore  is  low,  with 
small  hillocks  rising  from  the  general  surface  and  slope  of  the  hills,  and  fronted  by  a  long  sand 
beach. 

MUe  Bocks. — These  two  rocks  lie  off  Point  Lobos,  a  short  distance  within  the  limit  of  the 
entrance  of  the  Golden  Gate.  They  are  small,  near  each  other,  and  have  a  height  of  15  feet 
above  water,  with  a  good  depth  of  water  all  around  and  close  to  them;  but  the  current  swirls 
and  eddies  about  them  in  such  a  manner  as  to  render  a  near  approach  anything  but  agreeable 
or  safe  with  a  light  wind.  The  inner  and  smaller  rock  is  one-third  of  a  mile  from  the  small 
jutting  point  inside  of  Point  Lobos,  and  very  nearly  2  miles  from  Port  Point,  Vessels  running 
in  on  the  line  Fort  Point  and  Alcatraz  island  pass  less  than  half  a  mile  from  the  outer  and 
larger  rock.  The  rocks  bear  almost  SE.  from  Boneta  light.  They  were  called  “One  Mile 
rocks^'  by  Beechy  in  November,  1826. 

Fort  Point. — ^This  was  formerly  a  bold,  narrow,  jutting  promontory  of  hard  serpentine  rock, 
107  feet  above  high  water,  and  surmounted  by  a  small  Mezican  fortification,  called  Port  Blanco. 
The  view  from  the  point  was  one  of  the  finest  in  the  harbor;  but  the  whole  headland  has  been 
cut  down  to  within  a  few  feet  of  high  water,  and  increased  in  area  to  form  a  large  fortification, 
which  will  be  mounted  with  guns  of  the  largest  range  and  calibre.  Upon  the  hill  side  rising 
behind  it  are  houses  for  the  accommodation  of  the  commandant,  officers,  soldiers,  and  workmen. 
Eastward  of  the  point  is  along  substantial  wharf,  constructed  for  receiving  stores,  ordnance,  &c. 
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Several  large  vessels  have  been  lost  on  Port  Point  by  venturing  too  close  during  light  airs 
and  strong  irregular  currents. 

The  light-hovM  cd  Fort  Point  is  a  wooden  building,  painted  white,  and  situated  outside  of 
the  fortifications.  The  illuminating  apparatus  is  of  the  fifth  order  of  Fresnel,  and  shows  a 
fioced  light  of  the  natural  odor  from  sunset  to  sunrise.  It  is  62  feet  above  the  level  of  the  sea, 
and,  during  ordinary  states  of  the  atmosphere,  can  be  seen  from  an  elevation  of  16  feet  at  a 
distance  of  12^  miles.  The  angle  of  visibility  seaward  is  bounded  by  the  extremity  of  Point 
Boneta,  bearing  W.  |  S. ,  and  Point  Lobos,  bearing  S W.  by  S.  J  S. 

The  geographical  position,  as  determined  by  the  triangulation  of  the  Coast  Survey,  is — 


o  /  // 

Latitude .  37  48  37.4  north. 

Longitude .  122  27  37.8  west. 

A.  m.  8. 

Or,  in  time .  8  9  50.6 


The  light-house  first  built  upon  the  high  point  was  taken  down  when  the  fortification  opera¬ 
tions  commenced.  The  light  in  the  present  one  was  first  exhibited  March  21,  1855. 

The  South  Farallone  light  is  visible  from  a  vesseFs  decks  when  abreast  of  Fort  Point. 

Fog-bell  at  Fort  Point, — The  color  of  the  structure  is  white,  and  may  be  seen  at  a  distance 
of  12  nautical  miles.  Its  height  is  36  feet,  and  the  elevation  of  the  light  (5th  order)  52  feet 
above  the  sea  level.  The  bell  is  struck  by  machinery,  and  the  fog-horn  sounds  every  five 
minutes. 


BELL-BOAT  OUTSIDE  OP  SAN  FRANCISCO  BAB. 

A  bell-boat  is  placed  just  outside  of  the  bar,  in  15  fathoms  at  mean  low  water,  on  the  range 
of  the  Fort  Point  and  Alcatraz  island  light-houses.  It  is  30  feet  long,  painted  red,  and  furnished 
with  a  day-mark  of  3^  feet  by  4,  elevated  8  feet  above  the  water.  The  bell  weighs  600  pounds, 
is  elevated  15  feet  above  the  water,  is  rung  by  the  action  of  the  sea,  and  under  ordinary  circum¬ 
stances  of  wind  and  sea  should  be  heard  from  one  to  three  miles.  Mariners  are  cautioned  not 
to  run  into  or  damage  this  aid  to  navigation.  The  fog-gun  signal  at  Point  Boneta  was  discon¬ 
tinued  with  the  placing  of  this  bell-boat,  March  18,  1858,  as  already  stated;  and  the  bar  buoy 
on  the  same  range  was  also  removed. 

The  approximate  geographical  position  of  the  bell-boat  is — 


o  / 

Latitude . . . . .  37  45 J  north. 

Longitude .  122  38J  west. 


The  bearings  and  distances  of  prominent  objects  from  it  are  as  follows: 

South  Farallone  Island  light-house,  SW.  by  W.  ^  W.,  16^  miles. 

Punta  de  Los  Reyes,  (light-house  site,)  NW.  by  W.  |  W.,  22 J  miles. 

Duxbury  Point,  NW.  by  N.  ^  N.,  8J  miles. 

Point  Boneta  light-house,  NE.  i  N.,  7;^  niiles. 

Fort  Point  light-house,  NE.  f  B.,  9^  miles. 

Point  Lobos  telegraph  station,  NE.  by  B.  i  E.,  7^  miles. 

Point  San  Pedro,  SE.  J  E.,  11 J  miles. 

The  course  to  enter  the  bay  from  it  is  NE.  f  E.,  tod  it  will  be  seen  that  it  lies  almost  in  the 
line  from  the  S.  Farallone  light  to  the  proposed  Point  Lobos  light. 
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San  Fra/mico  hear. — ^The  bar  oS  the  entrance  to  the  bay  of  San  Francisco  has  a  depth  of  5 
fathoms  at  the  lowest  tides.  Its  general  form  is  that  of  a  horse-shoe,  commencing  4  miles 
soudi win'd,  stretching  out  gradually  to  6  miles  abreast  of  Point  Lobos;  and  when  nearly  up  to 
the  parallel  of  Point  Boneta  running  inshore  towards  that  point  and  forming  the  four-fathom 
haok/'  from  a  distance  of  4  miles  down  to  1.  The  average  breadth  of  the  bar  within  the 
limits  of  the  6-fathom  curve  is  about  one  mile.  It  falls  off  outside  to  10  fathoms  in  half  a  mile, 
and  deepens  gradually  inside.  Not  lest  than  5  fathoms  exist  over  the  bar  when  Point  Boneta 
light  bears  between  NE.  by  E.  ^  E.  and  N.  by  W.  J  W. 

No  vessel  should  cmchor  upon  the  bar  if  she  can  possibly  avoid  it;  frequently  a  heavy  swell 
sets  in  without  wind,  and  if  the  current  is  running  strong  ebb,  it  allows  little  chance  of  escaping 
from  an  uncomfortable  berth. 

It  has  been  given  as  a  rule  for  steamers  approaching  in  thick  weather  to  run  for  the  bar  as 
nearly  as  they  can  estimate,  keeping  the  lead  going  until  they  strike  5  fathoms,  and  run  on 
nnhl  the  depth  is  increased,  when  the  armed  lead  should  bring  up  gray  sand  with  red  specks, 
smd  they  may  conclude  themselves  within  the  bar. 

A  line  of  large  buoys,  properly  marked,  outside  the  bar  in  10  fathoms  is  the  next  best  expe¬ 
dient  after  a  large  fog-gun.  From  them  the  position  of  the  bell-boat  could  be  known;  and 
numbered  buoys  from  it  across  the  bar  would  enable  steamers  in  thick  weather  to  feel  their 
way  in  and  be  independent  of  guessing  about  the  velocity  and  direction  of  the  current. 

The  fog  sometimes  stands  like  a  wall  outside  of  a  line  from  Fort  Point  across  the  entrance, 
while  the  bay  inside  is  beautifully  clear.  After  the  greatest  heat  of  the  day  is  passed  this 
fog  creeps  in  and  envelopes  land  and  water. 

The  shores  (f  the  Golden  Gate. — On  the  north  side  of  the  Golden  Gate  the  shores  are  very 
precipitous,  with  an  occasional  short  stretch  of  sand  beach  at  the  base  of  the  bluffs,  affording  a 
boat  landing.  Point  DiaUo  is  the  first  point  inside  Boneta,  and  bears  NE.  by  E.  f  E.  distant 

mile  from  it;  between  these  the  shore  is  indented  about  three-quarters  of  a  mile,  affording 
a  boat  landing  for  the  light-house  people.  In  the  vicinity  of  Diablo  the  faces  of  the  cliffs  show 
of  a  reddish  purple  color.  The  rock  is  very  hard  and  fiinty,  ‘  ‘  traversed  by  seams  of  quartz, 
and  has  a  banded  or  belted  structure,  so  that  it  resembles  varieties  of  jasper.  ♦  ♦  *  ♦  * 
It  exhibits  its  stratified  character  most  distinctly.  It  is  also  found  at  the  cinnabar  mine  of 
New  Almaden.^' 

The  red  specks  found  on  the  bar  are  doubtless  derived  from  the  disintegration  of  these 
reddish  cliffs. 

From  Diablo  the  shore  is  jagged  and  irregular  to  Lime  Point  Bluff,  distant  one  mile,  and 
bearing  NE.  J  E.  Off  this  point  are  several  high  rocks,  but  they  are  so  close  to  the  bluff  as  to 
be  distinguishable  only  from  certain  directions.  Prom  Lime  Point  Bluff  to  Port  Point  the  distance 
is  barely  a  mile,  and  the  bearing  S.  by  E.  J  E.  This  is  the  narrowest  part  of  the  Golden  Gate. 
Prom  thence  the  bay  begins  to  open  well  to  the  northeast. 

On  the  south  side,  eastward  from  Port  Point,  the  shore  is  low,  flat  and  marshy  to  Point  San 
Jose,  distant  2^  miles,  and  bearing  E.  by  N.  This  point  is  moderately  high,  with  a  few  houses 
clnstering  upon  it.  Off  this  reach  was  the  “outer  anchorage''  of  former  navigators,  and  the 
Presidio  of  San  Francisco  is  seen  a  short  distance  behind  it. 

“It  is  a  curious  and  interesting  fact  that  the  sand  beach  between  Fort  Point  and  Point  San 
Josef  has  been  thrown  up  by  the  surf  upon  an  extensive  alluvial  deposit,  which  has  the  character 
of  a  peat  bog  or  swamp.  When  the  tide  is  very  low  the  edge  of  this  peat  formation  may 
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be  seen.  Large  masses  of  the  peat  are  also  broken  out  daring  storms,  and  thrown  up  on  the  sand 
of  the  beach«  This  sand  and  ail  the  loose  round  boulders,  from  three  to  eight  inches  or  more  in 
diameter,  rest  upon  a  foundation  of  the  peat;  and  the  continuation  of  the  peat  is  found  in  the 
swamp  or  flat  meadow  land  which  lies  inside  the  belt  of  sand,  and  between  it  smd  the  base  of 
the  sandstone  hills.  It  is  very  difficult  to  account  for  the  formation  of  this  swamp  under  con¬ 
ditions  like  those  at  present  existing.’’ 

^  ^  A  strong  current  is  constantly  setting  back  and  forth  through  the  channel,  and  the  action 
of  the  surf  constantly  undermines  and  encroaches  upon  the  beach,  so  that  the  present  action  is 
destructive,  and  the  swamp  could  not  possibly  have  been  farmed  while  the  Qolden  Ckite  was 

open  as  we  now  find  it.”  These  remarks  are  taken  from  a  geological  report  of  the  coast  of 

California,  by  W.  P.  Blake,  Esq. — (See  Coast  Survey  Report  for  1856,  page  389.) 

From  Point  San  JosS  to  North  Point,  at  the  base  of  Tdegraph  HUL,  the  distance  is  one  mile, 
and  the  bearing  £.  f  N.  All  this  space  forms  part  of  the  city  of  San  Francisco,  and  is  covered 
with  houses.  The  shore-line  is  denominated  the  Norih  Beach,  and  from  about  the  middle  of 
the  lowest  part  projects  a  long  wharf  over  the  flats  to  3  fathoms  water. 

Tdegraph  HxH  rises  to  a  height  of  289  feet,  and  is  covered  with  houses  to  its  summit 
wherever  building  room  can  be  obtained.  The  present  plan  of  the  city  grades  contemplates 
the  entire  removal  of  this  hill. 

The  geographical  position  of  the  triangulation  station  of  the  Coast  Survey,  upon  its  summit,  is: 

o  /  n 

Latitude .  37  48  06.4  north. 

Longitude .  122  23  19.4  west 

h  m.  «. 

Or,  in  time .  8  9  33.3 

ALCATBAZ  ISLAND. 

This  is  the  first  island  that  is  opened  in  entering  the  Golden  Gate,  and  upon  it  is  erected  a 
light-house.  The  island  is  nearly  600  yards  long,  in  a  W.NW.  direction,  by  about  260  in 
width,  and  rises  to  an  elevation  of  135  feet  above  high  water.  The  summit  is  flat,  falling 
away  gently  on  all  sides  for  some  distance,  and  then  at  the  sides  dropping  perpendicularly. 
Upon  the  top  exists  a  thin  layer  of  earth,  but  the  island  is  composed  of  a  fine  grained  and 
“very  compact  sandstone  of  a  dark  bluish  green  color.  It  is  regularly  stratified  in  beds  of 
varying  thickness,  and  often  separated  by  thin  layers  of  argillaceous  shale.  It  appears  to 
contain  a  large  amount  of  protoxide  of  iron,  which  changes  to  the  hydrous  sesquioxide  on 
exposure.”  Deep  water  marks  exist  all  round  the  island,  and,  with  the  exception  of  one  or 
two  places,  the  sides  are  so  steep  that  a  landing  is  efiected  with  difficulty.  Extensive  fortifica¬ 
tions  are  now  in  course  of  construction  upon  it.  At  the  SE.  side  a  small  pier  has  been  built  to 
receive  stores,  ordnance,  and  materials.  Off  the  NW.  part  foul  bottom  makes  out  about  300 
or  400  yards. 

Alcatraz  Island  LigU^house  is  built  on  the  summit  of  the  island,  and  bears  NW.  from  Tele¬ 
graph  Hill,  distant  If  mile  ;  from  Fort  Point  NE.  |  E.  distance  2|  miles. 

The  light  is  a  fixed  harhor  light  of  the  natural  cdor  and  of  the  third  order  of  Fresnel,  illumi¬ 
nating  the  entire  horizon,  and  exhibited  from  sunset  to  sunrise.  It  is  160  feet  above  the  level 
of  the  sea,  and  should  be  seen  from  the  sea,  under  ordinary  states  of  the  atmosphere,  at  a 
distance  of  14  miles,  or  outside  the  bell-boat  off  the  bar. 
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Its  geographical  position  is: 

O  !  H 

Latitude .  37  49  33.0  north. 

Longitude .  122  24  18.8  west. 

h.  m.  f. 

Or,  in  time .  8  9  37.3 

No  hidden  dangers  hare  been  discovered  in  the  entrance  outside  of  the  line  from  Fort  Point 
to  lime  Pomt  Bluff,  but  there  are  several  inside. 

Prmdio  Shod,  having  3^  fathoms  upon  it,  lies  mile  inside  of  Fort  Point,  and  bears  NE. 
byE.  J  B.  from  it,  or  three-quarters  of  a  point  eastward  of  the  line  between  the  lights  on  Port 
Point  and  Alcatraz  island.  The  shoal  is  about  700  yards  long  within  the  4-fathom  curve,  and 
over  half  a  mile  long  within  the  5-fathom  curve.  It  is  very  narrow,  shows  sandy  bottom,  and 
has  deep  water  all  round  it.  Its  general  direction  is  on  the  above  mentioned  bearing. 

From  the  shoidest  part  the  Presidio  fiag-staff  bears  S.  ^  E.,  and  we  have  ventured  to  distin¬ 
guish  the  shoal  by  that  name. 

Anita  Bock  shows  above  water  at  low  tides  and  is  situated  1 J-  mile  inside  of  Port  Point  and 
bears  E.  by  N.  from  it.  It  is  only  300  yards  from  the  low  beach  and  has  deep  water  close 
around  it 

A  spar  buoy,  painted  red,  with  even  numbers,  has  been  placed  in  3  fathoms  water,  about 
half  a  cable’s  length  due  west  from  the  shoalest  part  of  Anita  rock.  Vessels  should  not 
approach  this  buoy  within  a  cable’s  length,  as  a  strong  current  sets  across  the  rock.”  It  was 
named  after  the  United  States  Quartermaster’s  barque  Anita,  that  struck  upon  it. 

Bird  Bock  shows  above  water  at  low  tides,  with  deep  water  close  to  it  on  every  side.  It 
bears  W.  |  S.  from  the  light-house  on  Alcatraz  island,  and  is  distant  seven-eighths  of  a  mile. 

Shag  Bock  is  a  low  white  topped  rock,  about  half  a  mile  nearly  N.NE.  from  Bird  rock.  Prom 
Alcatraz  light  it  bears  W.  by  N.,  distant  1  mile.  For  about  300  yards  towards  Alcatraz 
island  the  bottom  is  foul  and  irregular,  but  outside  that  limit  10  fathoms  are  found.  The  rock 
shows  about  4  feet  above  the  highest  tides,  being  then  not  more  than  8  or  10  feet  in  extent. 

Blossom  Bock  is  a  ledge  having  5  feet  water  upon  it  at  the  lowest  tides,  and  within  the 
3-fathom  curve,  is  about  300  by  200  yards  in  extent,  with  deep  water  outside  these  limits. 
A  spar  buoy,  painted  with  red  and  black  horizontal  stripes,  has  been  placed  in  4  fathoms  water, 
about  half  a  cable’s  length  due  south  from  the  shoalest  part  of  the  ledge.  Vessels  should  not 
approach  this  buoy  from  any  direction  nearer  than  a  cable’s  length. 

This  ledge  bears  E.  by  S.  from  Alcatraz  light,  and  1|  mile  distant,  being  almost  on  the  line 
joming  the  south  points  of  Alcatraz  and  Yerba  Buena  islands.  From  the  summit  of  Telegraph 
Hill  it  bears  N.  6®  W.,  distant  1  mile. 

It  was  discovered  and  named  by  Beechy,  after  his  ship,  in  November  1826. 

Yerba  Buena  Idand  is  the  large  high  island  opened  to  the  east  and  south  of  Alcatraz  after 
enteriag  the  Golden  Gate.  The  western  point  of  this  island  is  1|  mile  from  Telegraph  Hill, 
and  the  bearing  NE.  by  E.  Its  peak  is  343  feet  high;  the  sides  steep  and  irregular,  and  rising 
^  a  ridge  running  nearly  east  and  west.  On  the  western  or  San  Francisco  side  the  water  is 
very  deep  close  in  shore,  but  from  the  NW.  point  a  3-fathom  bank  extends  IJ  mile  NW.  byN., 
spreading  to  the  eastward  for  half  a  mile,  and  thence  running  to  the  NE.  point.  The-  wreck 
of  the  ship  Crown  Princess  lies  in  5  fathoms  on  the  western  edge  of  this  band,  and  a  day-mark, 
painted  red,  has  been  attached  to  her,  consisting  of  a  plank  7  inches  by  3,  30  feet  long,  showing 
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15  feet  above  high  water,  with  a  board  5  feet  long  nailed  across  jrat  below  the  top.  The 
following  bearings  and  distances  give  its  position: 

Alcatraz  island  light-house,  W.  by  S.,  miles. 

Telegraph  Hill,  SW.  by  S.,  IJ  mile. 

West  end  of  Yerba  Buena  island,  SE.  by  S.  J  S.,  |  mile. 

East  end  of  Yerba  Buena  island,  E.  by  S.  ^  S.,  1  mile. 

Angd  Idand. — When  passing  through  the  narrowest  part  of  the  Golden  Ckite  this  large  island 
bears  about  N.NE.,  and  is  seen  as  an  island  for  a  very  short  time  when  in  the  narrowest  part 
of  the  Golden  Gate.  It  has  an  irregular  and  bold  shore-line  of  about  5  miles,  and  an  area  of 
one  square  mile.  It  rises  to  a  height  of  771  feet,  is  covered  with  grass  and  bushes,  and  cut 
in  every  direction  by  deep  gulleys.  As  seen  from  the  southeastward  it  appears  part  of  the 
northern  peninsula,  but  is  divided  from  that  in  its  NW.  face  by  Raccoon  straits,  three  quarters 
of  a  mile  in  width,  having  a  depth  of  water  ranging  from  10  to  30  fathoms,  and  a  very  strong 
current.  A  narrow  high  jutting  point  makes  out  from  the  SE.  portion  of  the  idand,  bearing 
N.  I  W.  from  Alcatraz  island  light,  and  distant  1|  mile.  Prom  this  head  the  general  trend  of 
the  southern  face  for  over  a  mile  is  W.  by  S.  toward  Saucelito  Point. 

Punta  de  loe  CavaUoa  is  half  a  mile  N.NW.  from  Lime  Point  bluff.  The  shore-line  between 
them  falls  slightly  back,  and  a  very  small  valley  makes  down  from  the  high  hills  behind. 

Point  Sauodito. — Prom  Point  Cavallos  the  general  trend  of  the  shore  is  NW.  by  N.  for  IJ 
mile  to  Point  Saucelito  with  nearly  a  straight  shore-line.  One  mile  from  Point  Cavallos  is  the 
anchorage  of  Saucelito,  where  men-of-war  and  whalers  formerly  anchored.  It  lies  abreast  of  a 
few  houses  forming  the  town  of  Saucelito,  whence  much  of  the  water  used  in  San  Francisco  is 
taken  in  steam  water-boats.  North  of  this  anchorage  is  a  large  bay,  with  but  a  few  feet  water. 
Prom  Saucelito  Point  to  the  western  point  of  Angel  island  the  distance  is  1 J  mile,  and  the 
bearing  NE.  by  E.  ^  E. 

To  Peninsula  Point,  forming  the  southwestern  part  of  Raccoon  strait,  the  distance  is  one 
mile,  and  bearing  NE.  |  E. 

The  following  list  of  geographical  positions  in  San  Francisco  bay  is  taken  from  the  published 
reports  of  the  United  States  Coast  Survey: 

“  Outer  tdegraph  station,^ ^  on  the  summit  of  the  hill  behind  Point  Lobos. 


o 

/ 

n 

Latitude .  ■ 

.  37 

46 

66.6 

north. 

Longitude . 

.  122 

29 

23.3 

west. 

A. 

m. 

(. 

Or,  in  time  •  •  . . . . 

.  8 

09 

67.6. 

^  Presidio^  ^  near  the  Presidio  of  San  Francisco.  Primary  astronomical  station. 

o  i  n 

Latitude .  37  47  36.1  north. 

Longitude .  122  26  15  west. 

A.  m.  •. 

Or,  in  time .  8  09  45.0. 

Magnetic  variation,  15°  27'  east  in  February,  1852;  yearly  increase,  1'.4. 

Tdegraph  JBKH,  near  the  San  Francisco  observatory.  Primary  astronomical  station. 

o  /  // 

Latitude .  37  47  59.2  north. 

Longitude .  122  23  10  west. 

A.  m.  <. 

Or,  in  time .  8  09  32.6. 
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The  highest  part  of  the  hill  is  301  feet  above  high  water. 

Bincorii  summit  of  the  slight  hill  NB.  of  South  Park.  Secondary  astronomical  station. 


o  /  // 

Latitude .  37  47  07.0  north. 

Longitude .  122  22  32  west. 

A.  m.  <. 

Or,  in  time .  8  09  30.1. 


Tides. — ^As  a  general  rule  there  is  one  large  and  one  small  tide  during  each  day,  the  heights 
of  two  successive  high  waters  occurring  one,  a.  m.,  and  the  other,  p.  m.  of  the  same  twenty 
four  hours,  and  the  intervals  from  the  next  preceding  transit  of  the  moon  are  very  different. 
These  inequalities  depend  upon  the  moon^s  declination.  They  disappear  near  the  time  of  the 
moon^s  declination  being  nothing,  and  are  greatest  about  the  time  of  its  being  greatest.  The 
inequalities  for  low  water  are  not  the  same  as  for  high,  though  they  disappear  and  have  the 
greatest  value  at  nearly  the  same  times. 

When  the  moon^s  declination  is  north,  the  highest  of  the  two  high  tides  of  the  twenty-four 
hours  occurs  at  San  Francisco  about  eleven  and  a  half  hours  after  the  moon^s  transit;  and  when 
the  declination  is  south,  the  lowest  of  the  two  high  tides  occurs  at  about  that  interval.  The 
lowest  of  the  two  low  waters  of  the  day  is  the  one  which  follows  next  the  highest  high  water. 

Tables  I  and  II  give  the  number  to  be  added  to  the  time  of  moon^s  transit  to  find  the  time 
of  high  water.  It  is  one  of  double  entry,  the  time  of  transit  being  placed  in  the  first  column, 
and  the  number  of  days  from  the  day  at  which  the  moon  had  the  greatest  declination  being 
arranged  at  the  top  of  the  table.  Entering  the  first  column  with  the  time  of  transit,  and 
following  the  line  horizontally  until  we  come  under  the  column  containing  the  days  from  the 
greatest  declination,  we  find  the  number  to  be  added  to  the  time  of  transit  to  give  the  time  of 
high  water.  If  the  moon’s  declination  is  south.  Table  I  is  to  be  used;  if  north.  Table  11. 


TABLE  I. 


SOCTB  SBCLIXATIOH.— 1>4T8  BEOK  MOOX’S  OESi^TBST  EBCtlXATlOX. 


Time  of 
mooD’i 

tnniit 


BeforE— 


After — 


3  9101*  3 


k. 

WL 

k*  m. 

k. 

m. 

h. 

m. 

h. 

111. 

k. 

«. 

km  ffim 

k. 

m. 

k. 

m. 

k. 

m. 

0 

0 

11 

49 

19 

7 

la 

35 

19 

43 

13 

57 

13 

19 

13 

90 

13 

16 

13 

10 

13 

9 

0 

30 

11 

48 

19 

1 

m 

19 

19 

37 

13 

51 

13 

6 

13 

14 

13 

10 

13 

4 

13 

56 

1 

0 

11 

37 

11 

55 

la 

13 

19 

31 

13 

45 

13 

0 

13 

8 

13 

4 

19 

58 

19 

50 

1 

30 

11 

31 

11 

49 

19 

7 

19 

35 

19 

39 

13 

54 

13 

9 

19 

58 

13 

S3 

13 

44 

9 

0 

11 

9S 

IL 

43 

19 

1 

19 

19 

13 

33 

19 

48 

19 

56 

19 

59 

13 

46 

13 

38 

9 

30 

11 

90 

11 

38 

11 

56 

13 

14 

19 

98 

19 

43 

19 

51 

19 

47 

19 

41 

19 

33 

8 

0 

11 

17 

11 

35 

11 

53 

13 

11 

13 

35 

19 

40 

19 

48 

19 

44 

19 

88 

19 

30 

3 

30 

11 

17 

11 

35 

11 

53 

19 

11 

13 

35 

19 

40 

19 

48 

13 

44 

19 

38 

13 

30 

4 

0 

11 

99 

11 

40 

11 

58 

19 

16 

19 

30 

13 

45 

19 

53 

13 

49 

19 

43 

13 

35 

4 

30 

11 

30 

11 

48 

19 

6 

13 

34 

13 

38 

19 

53 

13 

1 

13 

57 

19 

51 

19 

43 

5 

0 

11 

30 

11 

57 

13 

15 

19 

33 

13 

47 

13 

9 

13 

10 

13 

6 

13 

0 

19 

58 

5 

30 

11 

47 

19 

5 

19 

93 

13 

41 

19 

55 

13 

10 

13 

18 

13 

14 

13 

8 

13 

0 

6 

0 

11 

55 

19 

13 

19 

31 

19 

48 

13 

3 

13 

18 

13 

96 

13 

99 

13 

16 

13 

8 

6 

30 

19 

0 

19 

18 

13 

36 

19 

54 

13 

8 

13 

93 

13 

31 

13 

97 

13 

91 

13 

13 

7 

0 

13 

7 

19 

95 

19 

43 

13 

1 

18 

15 

13 

30 

13 

38 

13 

34 

13 

98 

13 

90 

7 

30* 

19 

13 

19 

31 

19 

49 

13 

7 

13 

91 

13 

36 

18 

44 

13 

40 

13 

34 

13 

96 

8 

0 

19 

16 

13 

36 

19 

54 

13 

18 

13 

96 

13 

*41 

13 

49 

13 

45 

13 

39 

13 

31 

8 

30 

19 

91 

19 

39  ' 

19 

57 

13 

15 

13 

99 

13 

44 

13 

58 

13 

48 

13 

49 

13 

34 

9 

0 

19 

90 

19 

38 

19 

56 

13 

14 

13 

98 

13 

43 

13 

51 

13 

47 

13 

41 

13 

33 

9 

30 

19 

18 

12 

36 

19 

54 

13 

19 

IS 

96 

13 

41 

13 

49 

13 

45 

13 

39 

13 

i31 

10 

0 

13 

14 

19 

33 

19 

50 

13 

B 

13 

33 

13 

37 

13 

45 

13 

41 

13 

35 

13 

97 

10 

30 

19 

8 

13 

96 

13 

44 

13 

9 

13 

16 

13 

31 

13 

39 

18 

35 

13 

99 

13 

31 

11 

0 

13 

1 

13 

19 

19 

3r7 

19 

55 

13 

9 

13 

94 

13 

SB 

13 

98 

13 

99 

13 

14 

11 

30 

11 

53 

13 

11 

19 

99 

19 

47 

13 

1 

13 

16 

13 

94 

13 

90 

18 

14 

13 

6 

43  ® 


Time  of 
moon*f 
truMit. 


h.  in. 
0  0 


k.  m. 
13  51 
13  45 
13  38 
13  33 
13  37 
13  33 
13  19 
13  19 
13  34 
13  » 
13  41 
13  49 
13  57 
13  3 

13  9 

13  15 
13  30 
13  33 
13  93 
13  30 
13  16 
13  10 
13  3 

13  55 


fit. 

13  38 
13  33 
13  90 
13  30 
13  14 
19  9 

19  6 

13  6 

13  II 
IS  19 
13  96 
13  36 
13  44 
13  49 
13  56 
13  3 

13  7 

13  10 
13  9 

13  7 

13  3 

13  57 
13  50 
19  48 


19  91 
13  15 
19  9 

13  3 

11  57 
11  5B 
11  49 
11  49 
11  54 
19  9 

19  11 
13  19  I 
19  97 
19  ^  j 
19  39 
19  45 
13  50 
13  53 
19  53 
13  50 
13  46 
13  40 
19  33 
19  35 


0  30 
1  0 
1  30 
9  0 

9  30 
3  0 

3  30 

4  0 

4  30 

5  0 

5  30 

6  • 

6  30 

7  0 

7  30 

8  0 

8  30 
9  0 

9  30 

10  0 

10  30 

11  0 
11  30 
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TABLE  n. 


ROftTB  HBOLINATIOR.— data  mOM  MOOR’A  ORBATBflT  DBCLIRATIOR. 


Time  ol 
moon’fl 
transit 

Before 

- 

After- 

- 

Itee  of 
■oon’i 
tnmtit 

6 
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Example. — Required  the  time  of  high  water  at  North  Beach,  San  Francisco,  on  the  7th  of 
February,  1853. 

Ist.  The  time  of  the  moon^s  transit  at  Greenwich,  from  the  British  Nautical  Almanac,  is 
llA.  41m.;  the  longitude  of  San  Francisco,  8A.  10m.;  requiring  a  correction  of  16m.  to  the 
time  of  transit  at  San  Francisco,  which  is  thus  found  to  be  11  A.  57m. 

2d.  The  moon's  declination  is  south,  and  at  the  time  of  transit  about  two  days  after  the 
greatest.  Entering  Table  I,  we  find  12A  (or  OA)  of  transit,  the  nearest  number  to  llh.  51m. 
which  the  table  gives;  and  following  the  line  horizontally  until  we  come  to  two  days  after  the 
greatest  declination  we  find  13A.  10m. 

To  11/i.  57m.  time  of  transit  of  moon,  February  7,  San  Francisco, 

Add  13  10  from  column  OA.  transit,  and  two  days  after  greatest  declination. 

The  sum  25  7  or  lA.  7m.,  February  8,  is  the  time  of  high  water  corresponding  to 

the  transit  which  we  took  of  February  7.  If  we  desire  the  tide  of  February  7,  we  must  go 
back  to  the  moon's  transit  of  the  6th.  The  example  was  purposely  assumed  to  show  this  case. 

To  llA.  Im.,  time  of  transit,  February  6,  1853, 

Add  13  28  number  for  11  A.  transit,  and  one  day  from  greatest  declination. 

Sum  24  29,  .time  of  high  water,  OA.  29m.,  a.  m.,  February  7. 

The  height  of  high  water  is  obtained  in  a  similar  manner  by  the  use  of  Table  HI  and  IV, 
entering  these  in  the  same  way  with  the  time  of  transit  and  days  from  the  greatest  declination. 
Table  HI  is  for  south  declination,  and  Table  IV  for  north. 
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Example. — ^To  obtain  the  height  of  the  tide  on  February  7,  1853,  the  declination  being  south, 
we  enter  Table  III,  with  Oh.  of  transit,  and  two  days  after  greatest  declination,  and  find  that 
the  tide  will  be  4.0  feet  above  the  mean  of  the  lowest  low  waters,  or  that  4.0  feet  are  to  be 
added  to  the  soundings  of  a  chart  reduced  to  the  mean  of  the  lowest  low  waters  of  each  day. 
If  the  soundings  of  the  chart  were  given  for  mean  low  water,  then  1.2  feet  ought  to  be  sub¬ 
tracted  from  the  Tables  III  and  IV;  thus,  in  this  example,  it  would  be  2.8  feet. 

The  approximate  times  of  the  successive  low  and  high  waters  of  the  day  will  be  found  by 
adding  the  numbers  in  Table  V  to  the  time  of  the  first  high  water  already  determined.  The 
table  gives  the  numbers  for  the  diflferent  days  from  the  greatest  declination. 
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TABLE  y. — (hfdaming  nwnbersioheadded  to  the  time  ef  high  water  found  from  UAUe  I  and  11,  to  oMam  (he  mumdot  low  and  high  walen. 


■ODTB  DBCUXATIOlf. 


MORTB  DBCLIflATIOR. 


Low  water.  Low  water.  High  water.  Low  water.  &  f  J 
(Large.)  (Laige.)  (Small.)  (Imall.)  n  f  ‘S 


The  days  from  greatest  declination  are  written  in  the  first  and  last  columns  of  the  table. 
The  second,  third,  and  fourth  columns  refer  to  south  declination,  and  the  fifth,  sixth,  and 
seventh  to  north.  The  second  column  gives  the  number  which  is  to  be  added  according  to 
the  declination  to  the  time  of  high  water  obtained  by  means  of  Tables  I  and  II  to  give  the 
next  low  water,  which  is  a  small  low  water.  The  third  contains  the  numbers  to  be  added  to 
the  same  to  give  the  second  or  large  high  water.  The  fourth,  the  numbers  to  be  added  to  the 
same  to  give  the  second  or  large  low  water.  The  succeeding  columns  give  the  numbers  to  be 
used  in  the  same  way  for  north  declinations,  to  obtain  the  large  low  water,  the  small  high 
water,  and  the  small  low  water. 

The  rise  and  fall  of  the  same  successive  tides  may  be  obtained  by  inspection  from  Table  VI, 
in  which  the  first  column,  at  the  side,  contains  the  time  of  transit,  and  the  successive  columns 
the  numbers  corresponding  to  that  time,  and  to  the  number  of  days  from  greatest  declination. 
The  arrangement  of  this  table  is  like  that  already  given. 

The  numbers  for  the  small  ebb  tide  are  first  given  ;  then  those  for  the  rise  from  the  small 
low  water  to  the  large  high  water ;  next  the  large  ebb  tide ;  and,  lastly,  the  rise  from  the  large 
low  water  to  the  small  high  water. 

TABLE  VI. — Showing  the  rise  and  fall  the  several  tides  corresponding  to  different  hours  qf  transU^  and  dags  from  the  greated  dedmatm 

<ff  the  moon,  at  San  Frandscoj  Oalffomia. 


large  EBD  tide,  or  from  large  IIIGU  WATER  TO  LARGE  LOW  WATER. 


FROM  LARGE  LOW  WATER  TO  SMALL  IllOR  WATER. 


Dnys  from  moon's  grenicst  declination. 


Dnys  from  moon’s  greatest  declination. 
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TABLE  VI.— Continued. 


Examjple, — Thus,  in  the  preceding  example  the  high  water  of  February  7  was  found  to  be 
2.8  feet  above  mean  low  water.  The  declination  being  south,  this  high  water  is  the  small  one. 
To  obtain  the  fall  of  the  next  low  water  or  small  low  water,  we  enter  table  VI,  with  OA.  of 
moon^B  transit  and  two  days  after  greatest  declination,  in  the  first  part  of  the  table  and  find 
2.3  feet,  which  will  be  the  difierence  in  height  of  this  high  and  low  water.  Entering  with  the 
same  transit  and  day  in  the  second  part,  we  find  3.3  feet,  which  is  the  rise  of  the  large  high 
water  above  the  small  low  water;  the  difference  between  2.3  feet  and  3. 3 feet  or  1.0  foot  is 
the  difference  of  height  of  the  two  successive  high  waters.  It  is  easy  to  see  how,  in  this  way, 
the  soundings  of  a  chart  can  be  reduced  to  what  they  would  be  approximately  at  all  the 
successive  high  and  low  waters. 

Sailing  directions. — In  approaching  the  coast  every  opportunity  should  be  seized  for  deter¬ 
mining  the  vessePs  position,  as  fogs  and  thick  weather  prevail  near  the  land.  Vessels  coming 
from  the  southtvard  make  the  coast  about  Point  ASo  Nuevo,  (lat.  37^  07'  N.,)  and  follow  it  at 
a  distance  of  4  or  5  miles  up  to  the  bar.  Coming  from  the  northward  they  make  Punta  de  los 
R^yes,  in  latitude  38^  00'  N.,  and  run  E.  SE.  to  the  bell-boat,  22  miles.  Coming  from  the 
westward  they  first  sight  the  South  Farallone  island,  (latitude  37°  42'  N.,)  having  the  light¬ 
house  upon  it,  and  keep  upon  either  side  of  it ;  but  it  is  preferable  to  go  to  the  southward,  as 
the  vicinity  of  the  island  has  not  yet  been  surveyed  in  detail.  Prom  the  South  Farallone  light¬ 
house  the  Point  Boneta  light  bears  NE.  by  E.,  23f  miles ;  and  the  bell-boat  outside  the  bar 
bears  NE.  by  E.  J  E.,  lOJ  miles.  Coming  from  the  northtoestioard  they  pass  within  2  or  3 
miles  of  Punta  de  los  Reyes  ;  15  fathoms  being  found  within  a  quarter  of  a  mile  from  it,  but 
vessels  are  apt  to  lose  the  wind  by  getting  too  close  under  it.  Prom  the  western  extremity  of 
this  point  the  Point  Boneta  light  bears  E.  |  S.,  distant  25|  miles,  the  line  passing  over  the 
tail  of  Duxbury  reef,  at  a  distance  of  I7i  miles  from  Los  Reyes.  To  the  bell- boat  off  the  bar 
the  bearing  is  SE.  by  E.  j  E.,  and  distance  22 J  miles. 

The  bell-boat,  1 J  mile  outside  of  the  bar,  is  placed  on  the  prolongation  of  the  range  from 
Alcatraz  island  to  Port  Point,  giving  a  course  NE.  |  E.  for  vessels  entering  the  Golden  Gate, 
and  designated  by  Belcher  the  “fair  way  line,"  and  he  calls  the  island  and  fort  the  “fair  way 
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marks/'  But  with  a  heavy  swell  on  the  bar  this  range  should  be  used  merely  as  aline  of 
reference,  because  on  the  bar  it  passes  over  a  small  5-fathom  spot,  while  half  a  fathom  more 
can  be  obtained  for  a  distance  of  two  miles  both  north  and  south  of  it.  In  clear  weather  and 
with  a  favorable  wind  a  vessel  can  cross  the  bar  in  not  less  than  5  fathoms  from  the  line,  having 
the  north  end  of  Alcatraz  island  just  open  by  Point  Boneta  (NE.  by  E.  f  E.)  round  to  the  shore 
south  of  Point  Lobos,  (N.  by  W.  y  W.)  Northward  of  the  former  line  the  four-fathom  bank 
(having  3f  fathoms  on  it)  commences  one  mile  west  of  Boneta,  and  stretches  out  over  3  miles, 
with  a  breadth  of  one  mile.  Upon  this  bank  the  clipper  Gk)lden  Fleece  struck  in  1857,  and 
came  into  port  with  7  or  8  feet  of  water  in  her  hold.  She  was  the  second  of  her  name  that 
was  unfortunate  in  entering  the  harbor,  the  first  having  been  totally  lost  on  Port  Point.  Inside 
of  this  four-fathom  bank  the  deepest  water  can  be  got  for  entering,  but  it  would  be  dangerous 
for  a  sailing  vessel  to  attempt  it  with  a  flood  tide  and  light  winds.  While*  it  is  breaking  on  the 
bank  only  a  heavy  swell  is  found  through  this  8J-fathom  channel,  and  small  sailboats  have 
passed  in  safety  when  they  dared  not  try  the  bar.  During  clear,  moderate  weather  any  vessel 
can  cross  the  bar  within  the  limits  we  have  mentioned,  without  running  until  she  has  got  on 
the  ‘‘fair  way  line,"  whereby  she  might  lose  her  slant  of  wind.  Should  the  wind  fail,  or  be 
light,  and  the  current  adverse,  anchor  outside  the  bar  in  15  fathoms,  mud  and  fine  sand;  or, 
after  crossing  the  bar,  in  6  to  10  fathoms,  fine  gray  sand,  with  red  specks  in  some  places.  Run 
in  mid-channel  between  the  heads,  and  between  Fort  Point  and  the  opposite  shore,  taking 
special  care  not  to  approach  Fort  Point  too  close,  because  the  currents  set  around  it  irregularly 
and  with  great  rapidity,  and  the  bottom  is  uneven  and  rocky.  A  depth  of  69  fathoms  is  given 
in  the  centre  of  the  channel.  In  the  Golden  Gate  we  have  measured  an  ebb  current  running 
above  6  miles  per  hour.  As  a  general  rule,  the  winds  increase  within  the  heads,  drawing  in 
very  strongly  abreast  of  Fort  Point.  When  off  this  point  steer  for  Alcatraz  light-house  until 
the  north  point  of  Telegraph  Hill  bears  E.  by  S.,  then  steer  to  give  it  a  berth  of  a  quarter  of 
a  mile,  running  through  among  the  shipping. 

In  making  the  port  at  night  it  is  customary  to  run  for  the  bell-boat,  and  cross  the  bar  with 
Fort  Point  light  on  with  Alcatraz  island  light,  or,  better,  the  latter  a  little  open  to  the  north¬ 
ward.  But  this  practice  frequently  involves  much  delay  and  annoyance  when  the  wind  will 
not  permit  a  vessel  to  attain  this  position  without  a  tack.  With  Boneta  light  bearing  from  N. 
by  W.  to  NE.  by  E.,  a  vessel  may  boldly  run  on  within  those  limits,  and  unless  there  is  a  heavy 
swell  safely  cross  the  four-fathom  bank.  Give  Boneta  a  berth  of  a  mile,  and  when  within  the 
heads,  and  Boneta  abeam,  gradually  open  Alcatraz  light  north  of  Fort  Point,  until  abeam  of 
the  latterj  then  run  for  Alcatraz  until  the  lights  of  the  shipping  show  the  vessel's  position. 
Hauling  up  for  them,  anchor  off  the  north  beach  in  10  fathoms,  or  off  the  northeast  front  of  the 
city  in  10  fathoms,  soft  mud. 

In  coming  upon  the  coast  in  thick  foggy  weather,  sailing  vessels  should  not  run  into  less  than 
50  fathoms,  because  the  water  around  the  South  Farallone  and  off  Point  San  Pedro  and  Punta  de 
los  Reyes  is  very  bold.  It  is  believed,  however,  that  a  30-fathom  bank  exists  at  a  considerable 
distance  to  the  westward  of  the  last.  If  the  Farallones  are  made,  a  course  can  be  easily  laid 
for  the  bar,  but  it  would  be  unadvisable  to  run  into  less  than  20  fathoms,  soft  mud,  if  the  bell- 
boat  be  not  heard,  as  the  set  and  strength  of  the  currents  off  the  entrance  to  the  bay  are  yet 
undetermined.  Belcher  says  that,  being  caught  in  a  fog,  he  anchored  in  15  fathoms,  to  the  south¬ 
ward  of  the  bar,  and  determined  “that  southerly  of  the  fair  way  line  the  ebb  tide  set  N.NB., 
flood  S.SW."  We  suppose  he  means  from  the  N.NE.,  and  from  the  S.SW.  During  the 
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season  of  freshets  in  the  Sacramento  and  tributaries  the  discolored  water  outside  the  bar  will 
frequently  point  out  the  position  of  the  entrance. 

Steamers  in  thick  weather  were  accustomed  to  run  close  along  the  coast,  and  endeavored  to 
make  the  land  north  of  Point  San  Pedro,  running  in  until  they  got  about  15  fathoms,  and  then 
laying  a  course  for  the  bar,  shoaling  upon  it  to  about  5  fathoms,  and  then  gradually  deepening, 
while  the  fog-gun  gave  the  direction  of  Boneta  light.  Before  the  establishment  of  the  fog-gun 
the  steamship  “Tennessee'^  was  wrecked  two  miles  north  of  Boneta,  when  seeking  for  the 
entrance  in  a  dense  fog;  the  steamship  S.  S.  Lewis  just  north  of  Duxbury  reef;  and  the  U.  S. 
revenue  brig  Lawrence  between  points  Lobos  and  San  Pedro.  Now  the  mail  and  coasting 
steamers  have  the  bell-boat  to  run  for,  but  we  cannot  state  its  eflSciency. 

As  it  has  been  frequently  stated  that  Beechy  did  not  intend  to  adopt  the  range  Fort  Point 
and  Alcatraa  island  as  a  fair  way  over  the  bar  to  the  entrance,  we  here  quote  his  directions,  as 
published  under  authority  of  the  Lords  of  the  Admiralty.  “In  crossing  the  bar  it  is  well  to 
give  the  northern  shore  a  good  berth,  and  bring  the  small  white  island,  Alcatrasses,  in  one 
with  the  fort  or  south  bluff,  if  it  can  be  conveniently  done,  as  they  may  then  insure  6  fathoms ; 
but  if  ships  get  to  the  northward  so  as  to  bring  the  south  bluff  in  one  with  the  island  of  Yerba 
Buena,  they  will  find  but  4 J ;  *  *  *  *  to  the  northward  of  this  bearing  the  water  is  more 
shallow.^' 

•  “Approaching  the  entrance,  the  island  of  Alcatrasses  may  be  opened  with  the  fort,  and  the 
best  directions  are  to  keep  mid- channel,  or  the  weather  sideJ^ 

In  his  narrative  he  says:  “The  best  part  for  crossing  is  with  the  island  of  Alcatrasses  in  one 
with  the  fort.*’ — (Vol  1,  page  345.)  When  approaching  the  harbor  he  steered  directly  into  it, 
and  in  crossing  the  bar  the  depth  of  water  gradually  diminished  to  5  fathoms;  “this  would 
have  been  of  no  consequence  had  it  not  been  for  a  swell  which  rolled  so  heavily  over  the  bank 
that  it  continually  broke;  and,  though  our  depth  of  water  was  never  less  than  4^  fathoms,  the 
ship,  on  two  or  three  occasions,  disturbed  the  sand  with  her  keel.  The  tide  was,  unfortunately, 
against  U8,  and  the  swell  propelled  the  ship  just  sufficiently  fast  for  her  to  steer  without  gaining 
any  ground,  so  that  we  remained  in  this  position  several  hours.^’ — (Vol.  1,  page  345.) 

The  U.  S.  sloop-of-war  Vincennes,  during  the  cruise  of  the  Exploring  Expedition,  anchored 
on  the  bar  in  a  calm,  and  when  the  flood  tide  made  it  brought  up  a  swell  that  broke  over  her. 

In  beating  out  vessels  start  on  the  leist  quarter  of  the  flood,  make  the  first  tack  to  the  north¬ 
ward  of  the  Blossom  Rock,  and  weather  it  on  the  second;  thence  they  keep  between  Alcatraz 
and  the  south  shore,  avoiding  Bird  Bock,  one  mile  west  of  the  south  end  of  the  island,  and 
giving  a  good  berth  to  Fort  Point,  past  which  the  ebb  current  will  carry  them  rapidly,  (with  a 
strong  tendency  towards  the  south  shore,)  and  a  couple  more  tacks  carry  them  clear  of  the 
heads.  If  the  vessel  is  bound  to  the  northward,  and  the  weather  shuts  in  thick,  with  the  wind 
to  the  northwest,  she  makes  a  tack  off  shore  to  the  southward  of  the  Farallones;  if  the  weather 
is  clear  short  tacks  are  made  off  shore  until  she  works  up  to  Los  Reyes,  because  the  sea  to  the 
leeward  of  that  headland  is  much  smoother  and  the  current  less ;  then  stands  off  until  a  course 
can  be  made  for  her  port. 

The  toinds, — ^It  has  been  advised  to  work  close  along  shore  to  northern  ports  during  the 
summer  northwest  winds,  and  take  the  chances  of  land  breezes  to  make  latitude,  but  the  attempt 
will  double  the  length  of  any  voyage.  Baffling  light  airs  and  calms  frequently  exist  along  the 
coast,  while  vessels  several  hundred  miles  off  have  strong  NW.  winds.  Moreover,  along  the 
coast  we  know  that  the  current  frequently  sets  two  miles  per  hour  from  the  northward.  In  our 


Digitized  by 


344 


BBFOBT  of  THB  SUPfiBlNTEKDBHT  OF 


experience  we  never  yet  have  met  with  a  wind  ofif  the  land  north  of  San  Francisco,  and  very 
rarely,  indeed,  south  of  it,  except  in  the  region  of  the  Santa  Barbara  channel.  As  a  general 
rule,  it  may  be  safely  stated  that  the  summer  winds  follow  the  line  of  the  coast,  nearly,  and 
gradually  draw  towards  and  over  the  land.  In  winter,  with  winds  from  the  southward,  this  is 
not  so  marked. 

From  April  to  October,  inclusive,  the  prevailing  wind  is  from  the  northwest,  changing  to 
west  in  valleys  opening  upon  the  coast,  but  in  no  case  so  strongly  as  through  the  Golden  Gate. 
During  the  summer  the  wind  sets  in  strong  about  10  a.  m.,  increasing  until  nearly  sunset,  when 
it  begins  to  die  away.  During  its  height  it  almost  regularly  brings  in  a  dense  fog,  which, 
working  its  way  over  the  peninsula,  meets  that  already  advanced  through  the  Golden  Gate,  and 
envelopes  San  Francisco  and  the  bay  by  sunset.  As  a  rule,  the  breeze  does  not  dispel  the  fog. 
If  a  fog  exists  outside  the  wind  is  sure  to  bring  it  in,  but  the  heated  earth  dissipates  it  for  a  time. 

From  November  to  March  the  wind  is  frequently  from  the  southeast,  blowing  heavily,  working 
round  to  the  southwest,  with  a  large  and  broken  swell  from  the  SW.,  weather  thick,  rainy,  and 
squally;  the  wind  not  unfrequently  ending  at  NW.,  with  an  ugly  cross  sea.  During  heavy 
southeasters  the  sea  breaks  upon  the  San  Francisco  bar,  clean  across  the  entrance,  presenting 
a  fearful  sight. 

During  some  winters  a  hard  “  norther^  ^  will  spring  up  and  blow  steadily  and  strongly  from 
one  to  five  days,  with  a  clear  blue  sky  and  cold,  bracing  weather.  Winds  rarely  blow  from* 
points  between  north,  round  by  the  east,  to  southeast. 

The  further  north  we  advance  the  heavier  blow  the  gales  in  the  winter.  The  northwest  winds 
are  not  predicted  by  the  barometer,  but,  from  the  southeast,  almost  invariably;  the  mercury 
falling  one  inch  from  its  usual  height  of  about  thirty  inches.  When  it  begins  to  rise  the  wind 
may  be  looked  upon  as  soon  to  shift  round  by  the  west,  and  to  decrease.  Only  in  one  instance 
during  our  experience  has  this  failed,  and  that  was  off  the  Strait  of  Juan  de  Fuca. 

The  seasons, — ^There  are  but  two  seasons  on  the  Pacific  coast,  usually  denominated  the  dry 
and  rainy  seasons;  the  former  corresponding  to  the  Atlantic  summer,  the  latter  to  the  winter; 
but  much  error  exists  in  regard  to  them,  especially  as  to  the  amount  of  rain  falling  during  the 
rainy  season.  The  following  totals  of  rain  that  fell  at  San  Francisco  during  each  wet  season, 
from  1850  to  1857,  will  show  that  the  yearly  amount  is  not  great. 

During  the  wet  season  of  1850-  51  there  fell  7.1  inches. 

1851- ’52  “  18.0  “ 

1852- '53  “  33.2  “ 

1853- ' 54  “  23.0  “ 

1854- '55  “  24.6  “ 

1855- '56  “  21.3  “ 

1856-  57  to  end  of  March  18.7  inches. 

The  following  table  will  show  how  these  amounts  were  distributed  each  month  from  Novem¬ 
ber,  1850,  to  March,  1857: 


Mean  monthly  rain 

for  January, 

3.52  inches. 

a  a  a 

February, 

3.37  “ 

ti  <(  (( 

March, 

3.32  “ 

(i  li  (( 

April, 

3.07  “ 

(i  i(  (( 

May, 

.73  “ 

it  Cl  it 

June, 

.00  “ 
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Mean  monthly  rain  for 

July, 

.00 

C(  ((  (( 

August, 

.00 

It  it  u 

September, 

.18 

((  ((  (t 

October, 

.45 

it,  it  il 

November, 

2.08 

it  il 

December, 

4.45 

inches 
(  ( 

(  ( 

H 


i( 


Giving  a  yearly  average  of - 21.17  inches. 


These  figures  show  clearly  what  months  constitute  each  of  these  two  characteristic  seasons. 

To  follow  the  case  a  little  further,  we  find  that  for  seven  years,  from  1850  to  1856,  an  average 
of  0.5  inch  of  rain  fell  during  October;  2.1  inches  in  November;  1.2  inch  during  the  first  half 
of  December,  and  3.2  inches  during  the  latter  half  of  the  month;  2.3  inches  during  the  first 
half  of  January,  and  1.2  during  the  last  half;  0.8  inch  during  the  first  half  of  February, 
and  2.3  inches  during  the  last  half;  1.8  inch  during  the  first  half  of  March,  and  1.6  inch 
during  the  last  half;  1.5  inch  during  the  first  half  of  April,  and  1.2  inch  during  the  second; 
and  about  0.7  inch  in  May. 

The  monthly  means  show  that  December  is  the  rainiest  month,  and  the  last  statement,  that 
during  the  last  half  of  December  and  the  first  half  of  January  more  than  one-fourth  of  the 
average  falls.  There  is  a  very  notable  abatement  from  the  middle  of  January  to  the  middle  of 
February.  In  1851  we  noticed  this  particularly  when  stationed  at  Point  Pinos,  because  the 
above  period  was  much  prolonged.  Again,  in  1852,  while  observing  near  the  Presidio  of  San 
Francisco,  we  found  this  period  to  extend  from  the  early  part  of  January  to  near  the  end  of 
February.  During  the  latter  part  of  March  heavy  rains  occur,  and  about  the  middle  of  April. 
The  southerly  winds  generally  bring  the  rain.  During  the  seasons  we  passed  about  San  Fran¬ 
cisco,  we  never  heard  thunder  or  saw  lightning;  and  never  but  once  saw  snow  fall,  and  then 
only  at  an  elevation  of  400  feet;  the  line  being  distinctly  marked,  and  the  elevation  being  well 
determined  by  a  knowledge  of  the  height  of  the  hills. 

The  following  statement  will  give  a  general  idea  of  the  temperature  of  the  sea-board.  The 
interior  is  much  warmer,  but  on  account  of  the  dryness  of  the  atmosphere  the  efifect  is  not  so 
enervating  to  the  system  as  a  lower  temperature  on  the  Atlantic. 

44  • 


Digitized  by 


346 


REPOKT  OF  THE  8UPEEINTENDENT  OP 


Mean  temperature  at  sunrise  and  noon  for  6  years  from  1861  to  1866,  computed  from  the 
California  State  register  for  1867: 


Sunrise. 

Noon. 

January  ......  ..................... _ 

Deg.  Fahr. 
44.0 

Deg.  Fahr. 
57.7 

FebniaTy _  _ _  _ .... 

46.  9 

60.  5 

March  ..... _ _  _ 

47.6 

63.1 

April  ................................. 

49  3 

49.9 

66.6 

Mav _ ........ _ .................. 

64.5 

June ....  ............................. 

51.  ^ 

52.  6 

68. 1 

67.8 

August _ ...... _ ............ 

53.7 

68.2 

September  ......  ........ _ ........... 

64.0 

69.  9 

October _ ..... ..................... 

52.7 

68.  4 

November  ............................. 

49.8 

45.2 

61.9 

65.7 

December  .......  .....  ................ 

Average ......................... 

49.7 

54.3 

The  lowest  temperature  experienced  at  San  Francisco  in  the  above  6  years  was  25^  Fah.,  in 
January,  1854.  In  1852,  ’53,  ’56,  the  temperature  was  always  above  freezing;  falling  no  lower 
than  40^  in  1853. 

The  highest  temperature  was  98°,  in  September,  1852,  and  that  may  be  considered  remarkably 
high;  90°  having  been  reached  but  once. 

Statistics, — Previous  to  the  discovery  of  gold  in  California,  San  Francisco  bay  furnished  few 
inducements  for  traders  or  whalers  to  visit.  Cattle  were  cheap,  but  about  the  only  provisions 
to  be  obtained,  and  these  were  valuable  solely  for  their  hide  and  tallow;  “fine  fat  bullocks, 
weighing  from  400  to  500  pounds,  hide  included,  were  purchased  at  $5  each,  and  sheep  at$2.”— 
(Belcher,  Vol.  1,  page  135.)  “All  the  forts  were  in  ruins  and  not  even  a  single  gun  mounted” 
at  the  time  of  his  visit  in  1837,  and  Wilkes’  description  of  the  few  miserable  adobe  buildings 
at  Terba  Buena,  the  site  of  San  Francisco,  fully  proves  how  fast  the  country  was  driving  to 
wreck.  In  1848  the  resources,  the  population,  and  geography  of  the  State  were  almost  unknown; 
but  since  then  she  has  commanded  the  attention  of  the  world.  She  stands  alone  as  an  example 
of  all  past  time  of  a  country  emerging  so  suddenly  from  obscurity,  and  at  one  gigantic  stride 
assuming  the  importance  and  complicated  relations  of  a  large  empire.  In  less  than  ten  years 
she  has  acquired  a  population  of  over  half  a  million,  and  has  developed  the  wonderful  resources 
COL  prised  within  her  limited  boundaries.  On  the  site  of  half  a  dozen  adobe  buildings  has 
risen  a  city  of  75,000  inhabitants,  in  whose  streets  are  seen  the  dress  and  heard  the  tongue  of 
every  nation.  Over  600  ships,  under  every  known  flag,  have  been  anchored  at  one  time  in  the 
harbor  of  San  Francisco.  The  commercial  enterprise  developed  has  given  birth  to  a  new  era 
of  naval  architecture;  the  old  fashioned  full,  clumsy  bowed  ships,  that  carried  the  early  adven¬ 
turers  round  Cape  Horn,  and  made  their  passages  in  something  less  than  a  year,  have  played 
out  their  part,  and  have  been  succeeded  by  the  famed  clippers.  At  the  close  of  1857  less 
than  ten  of  the  old  hulks  disfigured  the  harbor. 
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In  the  jSrst  three  quarters  of  1849  no  less  than  509  large  vessels  entered  the  bay;  at  the  end 
of  August  of  that  year  there  were  62,000  tons  of  shipping  at  anchor,  exclusive  of  vessels  running 
on  the  Sacramento,  San  Joachim,  the  adjacent  bays  and  in  the  coasting  trade.  On  the  24th  of 
September  over  11,000  tons  of  shipping  entered  the  Golden  Gate,  and  at  the  end  of  September, 
there  were  94,500  tons  in  the  harbor.  For  a  city  one  year  old,  and  17,500  miles  from  the 
nearest  eastern  ports,  this  may  well  be  viewed  as  marvellous. 

Clipper  passages. — The  number  of  clippers  arriving  at  San  Francisco  from  New  York  during 
the  8  years  1850  to  1857,  was  503,  and  the  average  length  of  the  passage  was  133  days.  In 
the  same  years  296  arrived  from  Boston,  and  the  average  passage  was  134  days. 

In  1850  six  clippers  arrived  from  New  York  averaging  only  115  days;  the  Sea  Witch  being 
reported  at  97  days,  but  her  actual  passage  was  101.  The  average  passage  of  all  Ajnerican 
vessels  that  arrived  from  Atlantic  ports  was  187  days. 

In  1851  only  two  clippers  made  the  passage  in  less  than  100  days — the  Surprise  in  96,  and 
the  Flying  Cloud  in  90,  both  from  New  York. 

In  1852  the  Flying  Fish  made  it  in  98  days  from  Boston,  and  the  Sword  Fish  in  93  from  New 
York. 

In  1853  it  was  made  by  the  Contest  in  97  days.  Flying  Fish  in  92,  John  Gilpin  in  93,  and  the 
Oriental  reported  100;  all  from  New  York. 

In  1854  the  passage  was  made  by  the  David  Brown  in  98  days,  the  Flying  Cloud  in  89,  the 
Hurricane  in  99  ,  the  Witchcraft  in  97  from  New  York;  and  by  the  Romance  of  the  Seas  in  96 
from  Boston. 

In  1855  no  vessel  made  it  in  100  days,  although  the  Herald  of  the  Morning  reported  in  100, 
and  Neptune's  Oar  in  100  from  New  York,  and  the  Westward  Ho  in  100  from  Boston. 

In  1856  the  Antelope  made  it  in  97  days,  and  the  Sweepstakes  in  94  from  New  York. 

In  1857  the  Flying  Dragon  arrived  in  98  days,  and  the  Great  Republic  in  92  from  New  York. 
The  Danish  clipper  Cimber  made  the  trip  from  Liverpool  in  106  days,  the  quickest  on  record. 

The  shortest  passage  made  from  New  York  to  San  Francisco  by  steamship,  via  the  Isthmus, 
was  by  the  Moses  Taylor  on  the  eastern  side,  and  the  Golden  Age  on  the  western;  their  actual 
running  time  19  days  23  hours;  total  time  from  dock  to  wharf  21  days,  2  hours,  13  minutes, 
arriving  at  San  Francisco  February  26,  1858. 

The  Northern  Light,  of  Boston,  is  reported  to  have  made  the  run  from  San  Francisco  to 
New  York,  in  ballast,  in  75J  days,  and  the  Trade  Wind,  with  cargo,  in  84  days. 

The  year  1867  will  very  well  represent  the  average  length  of  passages  from  other  ports,  and 
is  herewith  introduced. 

From  China  32  vessels  arrived,  averaging  59  days;  the  quickest  trip  from  Shanghai  being 
34  days,  by  the  Tern  Spray,  and  from  Hong  Kong  in  35  days,  by  the  schooner  Giulietta. 

FromH(mM,u  19  vessels  arrived,  averaging  19^  days;  the  shortest  trip  being  made  by  the 
barque  Yankee,  in  13  days. 

•fVom  Valpmaiso  17  vessels  arrived,  averaging  53  days;  the  shortest  passage  being  made  by 
the  Danish  ship  Velox,  in  37  days. 

From  Australia  13  vessels  arrived,  averaging  81^  days;  the  shortest  passage  by  the  topsail 
schooner  Vaquero,  in  67  days. 

Tonnage  of  8an  Francisco. — At  the  end  of  the  fiscal  year,  June  30,  1855,  there  were  registered, 
enrolled,  and  licensed,  at  the  custom-house  of  San  Francisco,  owned  wholly  or  in  part  by  citizens 
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of  California,  702  ateam  and  sailing  vessels  engt^ed  in  trade  npon  the  Pacific,  dietriboted  nnder 
the  following  heads : 

Registered  tonnage. 


3  steamships 
36  ships  •  •  •  • 
59  barques  ■  • 
50  brigs  •  •  •  • 
49  schooners 


1,058  tons. 
14,428  tons. 
15,999  tons. 
8,592  tons. 
5,887  tons. 


Total .  45,964 

Enrolled  tonnage. 

45  steamships .  11,223  tons. 

1  ship .  386  tons. 

17  barques .  3,759  tons. 

28  brigs .  4,667  tons. 

127  schooners .  8,774  tons. 

59  sloops .  2,137  tons. 

Total .  30,946 

In  addition  to  the  above,  there  were  licensed  at  that  time,  as  coasters,  228  schooners 

and  sloops  below  20  tons  each,  with  an  aggregate  tonnage  of .  2,399 

Making  a  total  of  permanent  registered,  enrolled,  and  licensed  tonnage  of  702 
vessels  of .  79,309 


We  have  no  means  now  at  hand  for  ascertaining  the  increase  up  to  1857,  but  the  following 
tables,  exhibiting  the  tonnage  entering  and  clearing  the  port  of  San  Francisco,  maj  not  be 
without  interest; 


Tonnage  the  port  San  Francisco. 


Tears. 

A&aiYALi. 

SVAJETUBB. 

American  vessels 

from  American 
&  foreign  ports. 

Foreign  vessels 
from  foreign 
ports. 

American  vessels 
to  American  k 
foreign  ports. 

Foreign  veasels  to 
foreign  ports. 

Tbfw. 

Tbfif. 

1849 . 

108,  644 

66, 729 

1 

Books  of  cnstom- 

bouse  destroyed  by 

1860 . 

265,428 

131,628 

'  fiM. 

1851 . 

292,940 

125,966 

J 

1862 . 

268, 737 

132,094 

844,760 

131, 111 

1863 . • 

404,220 

124,874 

501,229 

137,110 

1864 . 

336,058 

76, 127 

426,776 

83,871 

1865 . 

826, 102 

66,148 

869,218 

48,321 

1856 . 

806,619 

40, 378 

<U.7  i.i;i 

41,809 

1857 . . . 

! 

882,968 

44, 608 

291,879 

45,148 
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A  great  nvmber  of  Toasels  that  arrived  in  1849,  ’60,  ’61,  began  to  clear  in  1859,  when 
seamen  conld  be  obtuned. 

The  following  shows  in  more  detail  the  shipping  operations  of  the  year  1857 : 

Table  showing  the  shipping  entered  and  cleared  at  the  port  of  San  Francisco  for  the  year  1857. 


Entered. 

Tons. 

Ho.  of  Americui  toisoIb  from  American  ports. _ .... 

1,328 

130 

126 

291,661 
91,397 
44, 608 

Ho.  of  American  vessela  from  foreign  ports _ _ _ 

Ho.  of  foreign  yessels  from  foreign  ports _ _ _ 

Ho.  of  American  TesMls  for  American  ports  ........ _ 

1,683 

427,666 

Cleared. 

516 

203 

129 

Tons. 

108,638 
183,341 
46, 143 

Ho.  of  American  Tsssels  for  foreign  ports. ............ 

Ho,  of  foreign  Tessels  for  foreign  porta. 

848 

337,022 

The  difference  noticeable  between  the  vessels  entered  from  and  cleared  for  American  ports 
is  owing  to  the  fact  that  these  vessels  are  not  required  to  clear  at  the  custom-house,  and 
therefore  many  departures  are  not  noticed. 

ToKe  showing  the  total  tonnage  entered  from  eastern  States  and  from  foreign  ports,  with  the  ammnl 

of  freights  paid  upon  the  cargoes. 


Tears. 

Tons. 

Freight. 

1868 . 

407,236 

264,714 

247,682 

236,889 

197,814 

$11,762,084 

6,311,612 

3,999,766 

4,692,104 

2,842,671 

1864 . 

1866 . 

1866 . 

1867 . 

The  steamship  tonnage  entered  from  Panama  and  San  Juan  del  Sud,  and  the  coasting  tonnage 
entered,  were  as  follows : 


Tears. 

Steamship. 

Coasting. 

1883 . 

Tbfu. 

83,432 

Tom. 

67,813 

69,830 

146,496 

138, 149 
188,086 

1864... . 

86,786 

1866 . 

77,880 

1866 . 

66,477 

1867.4^^^ . . 

47,716 

1 
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Daring  the  years  1856,  1857,  the  movements  of  the  fillibosters  retarded,  and  finally  pat  a  stop 
to  all  travel  across  the  isthmus  of  Nicaragua,  and  the  steamships  were  hauled  off. 

Table  cjf  the  value  of  imports,  froe  and  otherwise,  into  the  district  <f  San  Francisco. 


1854  .  $5,899,620 

1855  .  7,144,075 

1866  .  9,155,607 

1857  .  6,397,354 


Table  showing  the  value  of  imports  of  certain  artides,  such  as  flour,  grain,  salt  meats,  (6c.,  now 

produced  in  Ocifomia. 


1853  .  $14,021,940 

1854  .  5,161,586 

1855  .  2,444,626 

1856  .  1,248,343 

1857  .  1,631,467 


Table  showing  the  receipts  of  customs  at  the  port  of  San  Francisco,  and  the  eapenditures. 


Tear. 

Beceiptg. 

Expendituree. 

1848, 1849 . 

$1,681,640 

I860 . 

1,908,220 

$303,036 

1861 . 

2,316,676 

1, 009,436 

1852 . 

2,008,410 

666, 694 

1863 . 

2,689,406 

684, 114 

1864 . 

1,563, 103 

646, 288 

1866 . 

1,804,904 

438,684 

1866 . 

1,713,408 

1  441,678 

1867 . 

Nearly  1,660,000 

Vcdue  <f  the  eaports  <f  Gcdfornia  produce  from  San  Francisco. 


1855  .  $4,877,519 

1856  . 4,157,265 

1857  .  4,493,845 


Of  these  amounts  the  following  are  the  principal  items : 


Year. 

Wheat,  oate,  barley. 

Flonr. 

Qatckailyer. 

• 

1864 . 

$60,638 

$68,861 

$648,317 

1866 . 

224,993 

816,960 

976, 621 

1866 . 

91,016 

766,212 

833, 186 

1867 . 

964, 100 
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foWe  showing  the  possesses  arrived  by  steamship  and  sailing  vessds  at  the  part  <f  San  Frcmoisoo. 


Year. 

Arrived. 

Departed. 

18« . 

91,406 

1860 . 

36, 462 

1861 . 

27, 182 

1862 . 

66,988 

22, 946 

1863 . 

^  83,233 

30,001 

1864 . 

47,631 

23, 608 

1866 . 

29, 198 

22,898 

1866 . 

28, 119 

22, 747 

1867 . 

24,769 

16,906 

The  following  table  will  exhibit  the  tonnage  movement  of  the  principal  cities  of  the  United 
States  for  the  year  1856  : 


City. 

Entered. 

Cleared. 

Total. 

New  Ycrk........ . 

1,681,669 
682, 166 
663,067 
346,897 
173, 179 

1,620,623 
647,404 
773, 162 
389,260 
129,739 

3,202, 282 
1,329,669 
1,436,229 
786, 167 
302,918 

Boston  - 

New  Orleans . . 

San  Francisco  _ _ 

Philadelphia  _  _ _ 

It  would  he  doing  injustice  to  the  State  not  to  give  a  few  facts  relating  to  her  principal 
mineral  wealth. 

The  average  amount  of  gold  taken  from  the  country  during  the  last  seven  years  has  been 
folly  $55,000,000  per  annum;  the  average  value  of  the  exported  cotton  crop  of  the  United 
States  for  the  same  period  was|100,000, 000;  and  of  the  breadstufiFs  and  provisions  $55,600,000. 

The  following  table  exhibits  the  amount  of  gold  shipped,  per  manifest,  from  San  Francisco 
from  1849  to  1857 : 


1849 

1850 
1861 

1852 

1853 

1854 

1855 

1856 
1867 


$4,921,250 

27,676,346 

42,582,695 

46,586,134 

57,331,024 

51,328,653 

43,080,211 

48,887,543 

48,976,207 


To  the  end  of  1856  there  was  coined  at  the  United  States  mint  and  branches  $360  744  914 
of  California  gold,  but  the  amount  manifested  was  only  $322,393,856  for  the  same  period. 
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This  shows  that  $38,351,058  had  been  carried  to  the  United  States  mint  bj  private  hands,  and, 
allowing  that  a  large  amount  had  likewise  been  carried  to  foreign  countries,  we  may  safely 
assume  that  five  and  a  half  millions  are  annually  carried  out  of  the  State  by  persons  leavmg 
it.  Of  the  amount  retained  in  the  State  for  circulation  we  can  form  no  fair  estimate. 

The  gold  coinage  of  the  branch  mint  at  San  Francisco  has  been  as  follows: 


Year. 

CJoin. 

Ban. 

Total. 

1864 . 

$4,084, 207 
16,498,3(fb 
26, 146,700 

$6,631,161 

3,359,377 

3,647,001 

$9,716,368 

19,867,677 

28,693.701 

20,407,000 

1856 . 

1866 . 

1857®  . 

*  Suspended  operations  about  five  montbs. 


The  following  figures  will  exhibit  the  marked  influence  which  the  gold  product  of  Califomia 
has  had  upon  the  coinage  of  the  United  States.  Previous  to  1850  the  total  coinage  of  the 
Mint,  including  the  coinage  of  the  branch  mints,  from  the  commencement  of  their  operations, 
was  $85,349,201;  silver  coinage,  $30,344,808.  From  1850  there  has  been  coined  of  gold, 
$370,889,738,  and  of  silver  $75,581,465.  The  total  coinage  of  gold,  silver,  and  copper  for  the 
above  respective  periods  was  $150,017,714,  in  57  years;  and  $412,746,812  in  seven  years. 
The  entire  deposit  of  domestic  gold  at  the  mint  and  branches,  to  the  close  of  1856  was 
$378,880,713,  of  which  $360,744,914  were  from  California. 

Agriculture. — The  amount  of  land  in  California  adapted  to  the  purposes  of  agriculture  is 
estimated  at  41,622,400  acres,  exclusive  of  the  swamp  and  overflowed  lands,  estimated  at 
5,000,000;  which,  when  reclaimed,  will  produce  every  variety  of  crop.  On  the  Sacramento 
the  experiment  is  being  successfully  made  to  cultivate  rice  with  Chinese  labor.  The  amount 
of  grazing  land  is  estimated  at  30, 000, 000  acres.  The  amount  of  land  under  cultivation  in 
1856  was  578,963  acres;  and  of  that  enclosed  for  the  purposes  of  agriculture  about  120,000. 
The  amount  in  wheat  was  176,869  acres,  and  the  product  3,979,032  bushels;  in  barley  154,674 
acres,  and  the  product  4,639,678  bushels;  in  oats  37,602  acres,  and  the  product  1,263,359 
bushels.  Part  of  this  season  was  characterized  by  a  severe  drought. 

The  president  of  the  State  Agricultural  Society,  in  his  address  of  1856,  says:  “It  is  now  a 
well  ascertained  fact,  established  by  several  years'  experience,  that  California  stands  without  a 
rival  in  respect  to  her  capacity  for  producing  wheat  and  other  small  grains.  She  produces  it 
in  larger  quantities  to  the  acre,  of  better  quality,  with  more  certainty,  and  with  less  labor 
than  any  other  country  in  the  known  world.” 

Dr.  Trask,  in  the  “  Geology  of  the  State,”  says:  “Toward  the  foot-hills  of  the  mountains 
on  the  west  of  the  San  Joachim  valley,  is  a  low  table  of  the  valley,  apparently  destitute  of 
water,  either  for  the  support  of  vegetation  or  animal  life;  in  some  parts  this  land  has  a  slight, 
gravelly  appearance,  but  this  is  not  general.  On  one  rancho,  situated  on  this  plateau,  there 
have  been  two  full  crops  of  barley  harvested  from  the  same  piece  of  ground,  and  when  I  visited 
this  place,  in  October,  the  third  crop  was  being  then  harrowed  in,  the  whole  having  occurred 
within  the  term  of  273  days.” — (Page  54.) 

The  following  extract  from  the  report  of  the  visiting  committee  for  1856  will  best  illustrate 
the  extraordinary  capacity  of  the  soil  for  the  culture  of  this  important  grain:  “  Near  Alviso, 
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Santa  Clara  county,  there  is  a  field  of  barley,  fifty  acres  in  extent,  which  has  averaged  the 
present  season  forty-three  bushels  to  the  acre.  This  is  the  fifth  crop  from  a  single  sowing ;  it 
has  received  no  special  care,  and  may  be  regarded  as  a  memorable  example  of  a  succession  of 
volunteer  crops.  ” 

The  cultivation  of  the  grape  and  its  manufacture  into  wines  and  brandies  is  rapidly  assuming 
a  degree  of  importance,  and  increasing  to  such  an  extent  that  these  products  must  soon  become 
one  of  the  most  reliable  and  lucrative  branches  of  the  resources  of  the  State.  The  experience 
of  the  last  few  years  has  proved  conclusively  that  this  country  produces  this  fruit  in  the  greatest 
variety  and  abundance;  and  in  a  few  years  will  surpass  the  most  extensive  wine  producing 
countries  of  the  world.  The  number  of  vines  in  cultivation,  in  1856,  was  1,632,224,  and  the 
average  yield  over  fifteen  pounds  of  fruit.  The  number  of  all  kinds  of  fruit  trees  that  year 
was  1,296,783,  and  the  fruit  far  superior  to  any  on  the  Atlantic  or  Gulf  seaboard. 

The  two  great  staples,  cotton  and  flax,  will  soon  render  the  country  independent  of  other 
places  for  her  manufactures;  whilst  the  production  of  silk  bids  fair  to  go  hand  in  hand  with 
both.  The  true  wealth  of  the  country  has  but  commenced  its  development,  and  in  a  short 
period  she  will  successfully  compete  with  the  Atlantic  States  and  Europe  for  th^  markets  of  the 
Pacific. 

Begular  mail  communication  is  maintained  by  steamships  with  the  Atlantic  and  the  Gulf 
States  twice  a  month  ;  crossing  the  Isthmus  of  Panama  by  47^  miles  of  railroad.  The  transit 
from  steamer  to  steamer  occupying  four  hours.  For  the  year  ending  June  30,  1856, 
the  number  of  letters  conveyed  by  this  route  was  2,365,902,  and  newspapers  3,463,817;  the 
number  of  letters  and  newspapers  exchanged  between  the  United  States  and  Great  Britain,  in 
British  mails  by  the  Collins,  Cunard,  Bremen,  and  Havre  lines,  for  the  same  time,  was  3,909,128 
(letters,)  and  3,196,014  (newspapers.)  The  comparison  speaks  well  for  the  modern  El  Dorado. 

The  entrance  to  San  Francisco  bay  is  supposed  to  have  been  first  seen  by  Bartolome  Ferrelo, 
pilot  and  successor  to  Juan  Rodriguez  Cabrillo,  who,  running  down  the  coast  with  a  gale  strong 
from  the  north,  on  the  3d  of  March,  1543,  descried  what  he  supposed  to  be  the  mouth  of  a 
great  river,  having  every  appearance  of  draining  a  large  extent  of  country;  and  steering  SB. 
and  E.SE,  he  soon  after  sighted  Point  Pinos,  and  on  the  5th  the  port  in  the  Island  of  Juan 
Rodriguez,  where  Cabrillo  is  supposed  to  have  died.  If  this  account  be  correct,  he  was  the 
first  European  that  beheld  the  Golden  Gate. 

Sir  Francis  Drake  visited  California,  which  he  named  New  Albion,  in  1579,  and  we  are  of 
opinion  that  in  this  bay  he  overhauled  and  repaired  his  vessel;  “it  having  pleased  God  to  send 
him  into  a  fair  and  good  bay,  with  a  good  wind  to  enter  the  same.^*  Curiously  enough  we  find 
the  statement  that  ‘  ‘  there  is  no  part  of  the  earth  here  to  be  taken  up  wherein  there  is  not 
some  probable  show  of  gold  and  silver.  The  bay  in  which  he  “trinlmed’'  his  ships  was 
certainly  known  before  the  time  of  Vizcaino,  who  having  separated  from  his  tender  sought 
her  in  Port  Francisco,  and,  according  to  Venega^s  account,  “to  see  if  anything  was  to  be  found 
of  the  San  Augustine,  which,  in  the  year  1595,  had,  by  order  of  his  majesty  and  the  viceroy, 
been  sent  from  the  Philippines  by  the  governor  to  survey  the  coast  of  California,  under  the 
direction  of  Sebastian  Rodriguez  Cermefion,  a  pilot  of  known  abilities ;  but  was  driven  ashore 

this  harbor  by  the  violence  of  the  wind;  and  amongst  others  on  board  the  San  Augustine 
was  the  pilot  Francisco  Volanos,  who  was  also  chief  pilot  of  the  squadron.^  ^  Others  suppose 
Vizcaino  to  have  ascended  San  Francisco  bay  as  far  as  the  present  site  of  Benicia. 
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Vizcaino  came  to  anchor  in  the  Capitana,  behind  the  high  point  of  land,  which  he  called  La 
Punta  de  Los  Reyes. 

A  land  discovery  of  the  bay  was  made  in  1769  by  Gaspar  de  Portola,  who  left  San  Diego  to 
establish  a  Jesuit  colony  at  Monterey,  but  by  travelling  along  the  eastern  slope  of  the  Coast 
mountains  he  passed  Monterey,  and  towards  the  close  of  October  came  unexpectedly  upon  the 
shores  of  a  great  bay,  which  they  supposed  to  be  the  Port  St.  Francisco  of  the  old  navigators. 
Having  no  supplies,  the  party  returned  to  San  Diego. 

Vancouver  visited  the  bay  in  1792  and  1793,  and  gives  a  good  general  map  of  the  entrance. 

The  first  accurate  hydrographic  survey  was  made  by  Capt.  Fred.  W.  Beechy,  in  the  Blos¬ 
som,  in  November,  1826,  he  carrying  his  work  to  the  Strait  of  Karquines. 

In  October,  1837,  Capt.  Sir  Edward  Belcher  ascended  the  Sacramento  with  the  boats  of  the 
Sulphur,  and  starting  from  the  “Fork^^  carried  the  survey  down  the  river  to  connect  with 
Beechy^  8  survey.  The  ‘*Pork^’  he  calls  Point  Victoria,  and  places  in  latitude  38^  46'  47"  and 
0^  47'  31".5  east  of  the  observatory  on  Yerba  Buena.  The  river  but  a  short  distance  above 
his  starting  point  was  fordable,  and  thence  to  its  mouth  traversed  in  its  meanderings  156 
miles. 

The  Coast  Survey  charts  of  1857  furnish  all  that  can  be  desired  in  regard  to  the  lower  part 
of  the  bay  of  San  Francisco,  the  upper  bays,  and  the  waters  approaching  the  mouth  of  the 
Sacramento. 

DUXBXJET  POINT  AND  BEEP. 

From  Point  Boneta  to  Duxbury  Point,  forming  the  west  side  of  Ballenas  bay,  the  course  is 
W.  by  N.  I  N.,  and  the  distance  9J  miles,  the  shore-line  at  the  base  of  the  hills  running 
nearly  two  points  more  to  the  northward  to  form  Ballenas  bay.  The  point  is  a  table-land 
about  100  feet  high,  stretching  along  the  coast  for  2  or  3  miles,  and  gradually  rising  until  it 
reaches  the  base  of  the  mountains.  The  bay  inside  the  point  is  at  the  foot  of  the  mountains, 
and,  except  small  crooked  channels,  is  bare  at  low  tides,  and  filled  with  small  islets.  The 
south  side  of  the  bay  is  bounded  by  a  long,  narrow  sand  spit,  stretching  so  nearly  across  it 
as  to  leave  an  entrance  of  but  100  yards  wide  at  the  southwest  part  of  it.  Only  a  few  small 
vessels  run  between  this  place  and  San  Francisco. 

Duxbury  reef  makes  out  over  a  mile  from  the  southwest  part  of  the  point,  and  stretches 
directly  towards  Point  Boneta,  with  4  to  8  fathoms  regular  bottom  of  sand  and  mud  between  it 
and  the  shore  to  the  eastward,  affording  safe  anchorage  in  northerly  weather. 

Quite  close  to  Duxbury  Point  the  steamship  S.  S.  Lewis  went  ashore,  April  9,  1853,  in  a 
thick  fog  and  calm,  while  running  at  her  ordinary  speed.  She  was  backed  off  and  ran  ashore 
again  within  a  few  hundred  yards  to  the  northward,  and  was  totally  lost  in  the  breakers. 

BIB  FRANCIS  DRAKE'S  BAY. 

From  the  tail  of  Duxbury  reef  to  the  west  end  of  Los  Reyes  the  course  is  W.  |  N.,  and 
distant  17^  miles.  To  the  east  end  the  course  is  W.  by  N.,  distant  14f  miles.  From  Duxbury 
the  shore  is  bold  and  compact,  running  nearly  NW.  for  about  eight  miles,  then  curving 
regularly  to  the  westward  until  it  reaches  its  greatest  latitude  at  the  Estero  de  Limantour, 
which  bears  N.  by  E.  from  the  east  end  of  Los  Reyes,  distant  3  miles ;  thence  the  line  curves 
to  the  southward  and  southwest,  one  mile  west  of  the  point,  leaving  a  long,  high,  narrow 
point  stretching  to  the  east,  and  off  which  the  breakers  extend  half  a  mile.  This  curving 
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shore-line  forms  Sir  Francis  Drake's  bay,  which  affords  a  large  and  admirable  anchorage  in 
heavy  northwest  weather ;  and  by  anchoring  close  in  under  the  north  side  of  the  point,  in 
4  or  5  fathoms,  hard  bottom,  good  but  contracted  anchorage  is  obtained  in  southeast  gales,  as 
the  swell  rolling  in  from  the  S W.  is  broken  by  the  reef. 

Several  esteros  or  lagoons  open  into  the  north  side  of  the  bay,  but  their  entrances  are  very 
narrow  and  shoal.  The  largest  is  the  Estero  de  Limantour,  near  which  the  Mexican  vessel 
Ayachucho  is  reported  to  have  been  wrecked  in  1841. 

The  shore  north  of  Boneta  is  bold  and  high,  presenting  a  marked  and  peculiar  undulating 
surface  on  the  sea  front.  This  characteristic  is  well  delineated  on  the  Coast  Survey  map  of 
the  approaches  and  entrance  to  San  Francisco  bay,  published  in  1857. 

North  of  Duxbury  the  hard  rocky  shore  gradually  merges  into  cliffs,  consisting  chiefly^of 
yellowish  clay  and  sand  resting  upon  granite,  and  as  the  surface  is  regularly  undulating,  with 
the  direction  of  the  alternate  ridges  and  valleys  at  right  angles  to  the  shore,  the  wearing 
action  of  the  surf  forms  a  continuous  series  of  round  topped,  bright,  vertical  bluffs,  averaging 
nearly  100  feet  high,  and  presenting  a  very  noticeable  feature  from  the  sea.  Its  resemblance 
to  portions  of  the  coast  of  England  was  one  of  the  reasons  which  induced  Drake  to  apply  the 
name  New  Albion  to  the  country. 

The  mountains  in  the  back  ground  rise  over  2,000  feet,  and  the  “Table  Mountain"  of 
Beechy  attains  an  elevation  of  2,570  feet,  but  many  higher  summits  are  found  beyond.  A 
few  large  red-wood  trees  are  seen  along  the  top  of  the  ridge. 

Prom  South  Farallone  light-house  Table  Mountain  bears  NE.  ^  N.,  distant  24  miles;  its 


geographical  position  is — 

o  /  // 

Latitude . .  37  55  43.0  north. 

Longitude . . .  122  33  38.8  west. 

L  m.  8. 

Or,  in  time .  8  10  14.6. 


It  was  called  Mount  Palermo  by  the  United  States  Exploring  Expedition,  but  is  known  only 
by  the  name  here  used. 


Point  Reyes. 

This  is  the  most  prominent  and  remarkable  headland  north  of  Point  Conception.  It  is 
distinctly  visible  from  the  entrance  to  San  Francisco  bay,  and  the  summit  of  the  ridge  presents 
an  irregular  jagged  outline,  with  the  highest  part  about  one-fourth  of  its  length  from  the 
western  extremity.  Its  south  face  is  a  precipitous  wall  of  hard  sienitic  granite,  rising  boldly 
from  the  ocean,  attaining  an  elevation  of  597  feet  in  300  yards,  and  stretching  nearly  in  a 
straight  line  E.  by  N.  and  W.  by  S.  for  3  miles.  This  direction  is  peculiar  on  the  coast,  and 
would  not  be  expected  from  a  consideration  of  the  trend  of  the  coast  mountains  and  of  the 
Parallones,  which  are  in  line  NW.  and  SE.  On  the  north  side  the  cape  falls  away  regularly  to 
a  low  undulating  neck  of  land,  cut  up  by  esteros  making  in  from  Drake's  bay,  and  from  Tomales 
bay  on  the  north.  When  made  from  the  southward  it  is  raised  as  a  long,  high  island;  but  on 
approaching  it  from  the  westward  it  is  projected  upon  the  mountains  running  north  from  Table 
laountain,  and  its  characteristics  are  not  so  readily  recognized.  Its  base  is  very  broken  and 
rocky,  and  bordered  by  crags  and  hundreds  of  rocks,  but  may  be  boldly  approached,  and  8 
fathoms,  hard  bottom,  obtained  within  less  than  a  quarter  of  a  mile.  Ofif  the  eastern 
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extremity  a  reef  makee  out  half  a  mile  in  continuation  of  the  point.  Upon  tins  reef  it  breaks 
heavily  in  bad  southerly  weather,  but  9  fathoms  can  be  had  close  to  the  breakers.  Off  the 
western  head  a  depth  of  12  fathoms  is  found  quite  near  to  the  rooks. 

Vessels  bound  to  San  Francisco  from  the  northward  always  make  Los  Beyes,  and,  whm  up  to 
it,  sight  two  mountains  on  the  southern  peninsula  of  San  Francisco  as  islands.  One  of  these 
is  Blue  mountain,  1,100  feet  high,  and  the  other  nearly  1,300  feet. 

The  light-house  of  Punta  de  los  Beyes  is  in  course  of  construction  on  the  western  head,  about 
a  quarter  of  a  mile  from  the  point.  It  will  be  elevated  about  500  feet,  and  illmninate  a  sector 
of  255  degrees.  The  gec^raphical  position  of  the  site  selected  is — 


o  /  t/ 

Latitude .  37  69  37.4  north. 

Longitude .  123  00  16  west. 

h.  m.  «. 

Or,  in  time .  8  12  01.1 


Magnetic  variation  15^  45'  E.,  in  1857,  with  a  yearly  increase  of  1'.4. 

This  headland  was  discovered  by  Cabrillo  in  1542,  and  placed  by  him  about  the  latitude  of 
40°;  but  by  applying  the  correction  1°  50',  obtained  from  his  erroneous  latitudes  of  San  Diego, 
Point  Conception,  (Cape  Galera,)  and  Punta  Gorda,  (San  Martin,)  the  latitude  of  40°  becomes 
38°  10',  which  is  within  ten  miles  of  the  Los  Reyes.  We  believe  he  called  it  Cabo  Mendozino, 
in  honor  of  the  viceroy  of  Mexico  who  despatched  him;  but  this  name  had  been  applied  to 
every  cape  first  made  by  the  Spanish  galleons  on  the  passage  from  the  Philippines  to  La 
Natividad,  New  Spain.  In  this  region  Cabrillo  found  the  mountains  covered  with  snow.  There 
can  be  little  doubt  that  he  also  saw  the  Farallones. 

The  present  name  was  given  by  Vizcaino  in  1603. 

Los  Farallones  de  los  Frayles. — The  southern  and  principal  one  of  these  seven  small  rocky 
islets  lies  off  the  Golden  Gate,  at  a  distance  of  23^  miles;  the  whole  group  being  disposed  in 
a  nearly  continuous  line  running  NW. 

The  South  Farcdlone  is  the  largest  and  highest,  extending  nearly  a  mile  east  and  west,  attaining 
an  elevation  of  about  340  feet  above  the  sea,  and  presenting  to  the  eye  a  mass  of  broken, 
jagged  rocks,  upon  which  no  vegetation  exists,  except  a  few  stunted  weeds.  The  rocks  are 
sharp,  angular  masses,  which,  becoming  detached  by  the  operations  of  natural  causes,  roll 
down  upon  the  more  level  parts  of  the  islet  and  cover  it  with  irregular  boulders.  Notwith¬ 
standing  that  it  is  the  outcrop  of  an  immense  dyke  of  granite,  the  condition  of  the  superficial 
portion  is  such  that  it  could  be  separated  into  small  fragments  by  a  pick  or  crowbar.  A  more 
desolate  and  barren  place  can  hardly  be  imagined.  From  the  hills  about  the  Golden  Gate  the 
South  Farallone  is  plainly  visible,  rising  in  regular  pyramidal  form. 

South  FaroHone  light-house. — The  tower  stands  on  the  highest  peak  of  the  principal  island. 
It  is  built  of  brick,  17  feet  in  height,  and  is  surmounted  by  a  lantern  and  illuminating  appa¬ 
ratus  of  the  first  order  of  the  system  of  Fresnel.  It  is  a  revolving  white  light  showing  a  prolonged 
flash  of  10  seconds  every  minute  throughout  the  horizon.  It  is  elevated  about  360  feet  above 
the  mean  level  of  the  sea,  and  should  be  visible,  in  a  favorable  state  of  the  atmosphere,  from 
a  height  of — 

10  feet,  at  a  distance  of  25.4  miles. 

20 - do. . do. - 26.9  “ 

30  •  •  •  •  do.  ••••«.  do.  •  •  • .  28. 1  *  * 

60 - do. . do. - 30.7  “ 
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At  near  distMtcea,  under  favorable  circumstances,  the  light  will  not  wholly  disappear  between 
the  intervals  of  greatest  brightness. 

The  geographical  position  of  the  light-house,  as  given  by  the  Coast  Survey,  is — 


O  /  // 

Latitude .  37  41  55.2  north. 

Longitude . . .  122  59  05  west. 

h.  m.  9. 

Or,  in  time .  8  11  56.3. 


Magnetic  variation  15®  40'  east,  in  1857,  with  a  yearly  increase  of  1'.4. 

The  bearings  and  distances  of  prominent  objects  from  it  are — 

North  Farallone  NW.  by  W.  7  to  10  miles. 

Western  head  of  Los  Reyes  N.  by  W.  f  W.  17|  miles. 

Point  Boneta  light-house  NB.  by  E.  23^  miles. 

Bell-boat  off  San  Francisco  bar  i^B.  by  E.  ^  B.  16^  miles. 

Point  San  Pedro  E.  23^  miles. 

Prom  abreast  of  Fort  Point  the  light  is  just  visible  above  the  horizon. 

Vessels  from  the  westward  running  for  the  Golden  Gate  should  keep  to  the  southward  of  the 
South  Farallone,  especially  in  thick  weather.  To  the  westward  of  it  a  depth  of  50  fathoms  is 
obtained  at  a  distance  of  3  miles,  shoaling  to  20  fathoms  in  2  miles;  whereas,  inside  of  it, 
the  bottom  is  very  regular  at  30  fathoms  for  ten  miles,  and  then  decreases  regularly  to  the  bell- 
boat.  On  the  SB.  side  of  the  island  there  is  said  to  be  good  holding  ground  in  15  fathoms. 

The  San  Francisco  pilot  boats  cruise  off  the  island. 

The  corrected  establishment  or  mean  interval  between  the  time  of  the  moon's  transit 
and  the  time  of  high  water  is  XA.  XXXVIIm.,  and  the  difference  between  the  greatest  and 
least  intervals  lA.  16m.  The  mean  rise  and  fall  of  tides  is  3.6  feet;  of  spring  tides  4.4  feet, 
and  of  neap  tides  2.8  feel.  The  mean  duration  of  the  flood  is  6A.  18m.,  and  of  the  ebb  6A.  09m. 

An  extended  and  detailed  examination  around  the  island  has  not  yet  been  made. 

The  Middle  FaraUone  lies  N.NW.  from  the  South  Farallone,  at  an  estimated  distance  of  two 
miles.  It  is  a  single  rock  of  small  extent,  and  rises  20  or  30  feet  above  water. 

The  North  FaraUcmes  lie  NW.  by  W.  from  the  south,  and  distant,  by  estimation,  from  7  to 
10  miles.  They  form  a  group  of  five  small  rocky  islets,  rising  to  a  height  of  about  150  feet, 
and  having  a  pyramidal  appearance,  as  their  name  denotes.  They  bear  about  S.  by  W.  from 
Los  Keyes,  at  an  estimated  distance  of  11^  miles.  Their  position  has  not  yet  been  accurately 
determined,  nor  has  any  detailed  hydrographic  survey  been  made  around  them. 

To  the  southward  and  eastward  from  the  North  Farallone,  at  a  distance  of  two  miles,  we  are 
informed  that  a  sunken  rock  exists,  having  4  fathoms  water  upon  it,  with  kelp  around  it,  except 
when  torn  away  by  storms.  In  good  weather  the  fishermen  fish  around  it,  but  in  bad  weather 
the  sea  breaks  upon  it.  We  called  attention  to  this  several  years  ago,  and  since  then  have 
met  with  a  Russian  volume  of  charts,  published  at  New  Archangel,  in  1848,  wherein  a  rock  in 
this  vicinity  is  marked  “overflowed."  For  two  miles  W.NW.  off  these  islets  rocky  bottom  is 
found  in  25  fathoms;  thence  to  Los  Reyes  the  depth  increases  to  50  fathoms  about  midway. 

The  Farallones  de  los  Frayles  were  discovered  by  Ferrelo  in  February,  1543,  and  he  is  stated 
to  have  seen  six  islands  in  this  vicinity,  one  large  and  five  very  small,  which  Cabrillo  had 
passed  on  the  previous  voyage.  The  five  small  islands  were  doubtless  the  northern  group, 
the  large  one  the  South  Farallone,  and  the  middle  might  very  readily  be  missed  on  account  of 
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its  smallness.  He  states  that  for  five  days  it  was  impossible  to  effect  a  landing  upon  them  on 
account  of  the  southwest  winds  and  heavy  sea. 

Sir  Francis  Drake  is  the  first  that  specially  mentions  them,  in  1579,  as  lying  off  the  harbor 
or  bay  where  he  refitted  his  ships. 

In  some  recent  maps  they  are  omitted. 

Point  Tomales  and  Tomcdes  bay. — Northward  of  Punta  de  los  Reyes  we  find  a  long  reach  of 
broad  white  sand  beach,  backed  by  sand  dunes,  and  extending  in  a  N.  ^  B.  direction  about  9 
miles,  gradually  curving  to  the  northwest,  and  changing  to  a  high  precipitous  coast  running  to 
Point  Tomales,  which  bears  N.  by  W.  14  miles  from  Los  Reyes.  Close  to  the  point  are  several 
high  rocky  islets.  Vessels  in  thick  weather  should  not  approach  this  stretch  of  coast  in  less 
than  30  fathoms.  The  steep  hills  which  commence  from  the  sand  dunes  form  a  narrow  ridge 
that  attains  an  elevation  of  nearly  700  feet.  This  is  about  1 J  mile  in  width,  and  is  bounded 
on  the  east  by  the  bay  of  Tomales,  which  extends  towards  the  southeast  about  12  miles,  and 
beyond  the  head  of  the  Estero  de  Limantour,  coming  in  from  Sir  Francis  Drake^s  bay.  The 
Bay  of  Tomales  is  narrow  and  very  shoal,  being  nearly  bare  at  low  water,  but  having  a  small 
tortuous  channel  for  a  considerable  distance  up.  The  entrance  is  narrow  and  obstructed  by  a 
bar,  having,  it  is  reported,  18  feet  water  upon  it  at  high  tide.  With  the  least  swell  from 
seaward  it  breaks  all  over  the  entrance. 

The  ship  Oxford,  after  getting  ashore  On  the  outside  of  the  point,  floated  off,  drifted  into 
this  bay  over  the  bar,  grounded  on  the  flats,  and  at  the  next  high  water  was  floated  off  again. 
Small  vessels  carry  the  agricultural  products  of  the  immediate  vicinity  to  San  Francisco,  and  a 
considerable  traffic  is  carried  on  in  clams,  crabs,  and  fish. 

In  February,  1857,  the  waters  of  the  bay  changed  to  a  deep  purple  color,  and  the  fish  died 
in  such  great  numbers  that  the  beaches  and  water  were  covered  with  them. 

This  bay  was  known  as  Port  Juan  Francisco  by  the  Spaniards  when  Vancouver  visited  the 
coast  in  1792.  The  present  name  was  given  to  it  on  account  of  its  peculiar  shape. 

Belcher  erroneously  designates  it  as  a  part  of  Bodega  bay.  The  topography  of  its  entrance 
was  executed  by  the  Coast  Survey  in  1853. 

Bodega  Head  lies  NW.  by  N.  |  N.  18  miles  from  Los  Reyes,  and  forms  the  northern  point  of 
Bodega  bay,  considering  Tomales  point  the  southern.  The  Head  is  two  or  three  hundred  feet 
high  with  a  slightly  rounding  summit,  and  continues  of  nearly  the  same  height  for  a  mile  or 
two  northward,  where  it  changes  to  a  broad  sand  beach  with  low  country  near,  but  high  hills 
in  the  back  ground.  The  face  of  the  land  about  here  begins  to  change  from  its  uniform  want 
of  trees  to  hills  partially  covered.  It  has  been  frequently  held  out  as  a  warning  not  to  mistake 
Bodega  Head  for  Punta  de  los  Reyes,  but  there  exists  no  reasonable  ground  for  raising  a  question 
on  this  subject,  although  navigators,  who  have  lost  or  jeopardized  vessels,  offer  as  an  excuse 
the  great  similarity  of  the  coast  and  headlands  to  those  near  the  Golden  Gate.  We  have  never 
been  able  to  detect  it. 


BODEGA  BAT. 

From  Tomales  bay  to  Bodega  Head  the  course  is  NW.  by  W.  i  W.,  and  distance  5  miles; 
while  the  average  depth  of  the  bay  to  the  eastward  of  this  line  is  1 J  mile.  Eastward  of 
Point  Tomales  the  bay  or  roadstead  acquires  its  full  width  at  once  by  the  shore  running  well 
east  from  the  opposite  side  of  the  entrance  to  Tomales  bay.  At  Bodega  Head  the  shore  runs 
northward  to  the  entrance  of  the  shallow  lagoon  for  nearly  a  mile,  then  curves  to  the  eastward 
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along  a  low  narrow  sand  spit  for  over  a  mile;  thence  southeastward  in  a  line  parallel  to  the  two 
headlands.  The  shore  about  the  middle  of  the  bay  becomes  high,  abrupt,  and  guarded  by 
numerous  high  rocks.  Inside  of  the  low  sand  spit  is  an  extensive  lagoon,  having  small  intricate 
channels,  but  almost  destitute  of  water  at  low  tides.  The  produce  of  the  country  is  placed  in 
hghters  at  the  “port,''  or  embarcadero,  about  one  mile  within  the  lagoon,  and  floated  with 
the  currents  to  the  anchorage,  which  is  about  half  a  mile  oflF  the  entrance  in  5  or  6  fathoms, 
(hard  bottom,  of  coarse  sand  and  small  patches  of  clay,)  somewhat  protected  by  Bodega  Head 
Md  a  rocky  islet  and  reef  extending  about  three-quarters  of  a  mile  oflf  its  southwest  face  from 
the  full  force  of  the  northwest  swell,  which  generally  rolls  in  disagreeably.  The  reef  oflf  the 
Head  is  densely  covered  with  kelp.  During  the  winter  season  it  is  necessary  to  anchor  well 
out  to  be  ready  to  slip  and  run,  as  the  sea  room  is  very  contracted  and  the  swell  heavy. 
Vessels  in  beating  out  must  keep  clear  of  the  reef,  the  outline  of  which  is  well  marked  by  the 
kelp.  Some  vessels  have  ridden  out  very  heavy  southeasters,  but  several  have  been  lost. 

The  country  in  the  vicinity  of  the  bay  is  very  productive,  both  in  the  valleys  and  upon  the 
hills.  A  fine  tract  of  agricultural  country  stretches  behind  the  coast  hills,  extending  from 
Russian  river  to  Petaluma  creek,  by  which  channel  the  produce  of  this  region  finds  its  way  to 
San  Francisco. 

The  secondary  astronomical  station  of  the  Coast  Survey  was  upon  the  western  end  of  the 
sand  spit;  its  geographical  position  is : 

Of  // 

Latitude . .  •  •  . .  38  18  10.3,  north. 

Longitude  •  •  . . . .  123  02  29,  west. 

I  A.  m,  8. 

Or,  in  time .  8  12  09.9 

Tides, — The  corrected  establishment  or  mean  interval  between  the  time  of  the  moon's  transit 
and  the  time  of  high  water  is  XIA.  XVIIm. ;  and  the  diflference  between  the  greatest  and  least 
intervals  is  lA.  54m.  The  mean  rise  and  fall  of  tides  is  3.6  feet;  of  spring  tides  4.7  feet;  and  of 
neap  tides  2.7  feet.  The  mean  direction  of  the  flood  is  6/^.  19m.  and  of  the  ebb  5 A.  59m. 

Bodega  bay  was  discovered  by  Heceta  and  Bodega  in  1775,  and  placed  in  latitude  38^  18' 
north.  It  was  partially  examined  by  Mr.  Puget,  under  Vancouver's  direction,  in  1792. 

In  1812,  by  permission  of  the  Spanish  governor  of  California,  it  was  occupied  by  the  Eussian 
American  Company,  who  afterwards  refused  to  give  it  up,  and  retained  possession  until  1841. 
They  erected  two  large  wooden  houses  under  the  bluflf,  at  the  entrance  to  the  lagoon;  but  these 
buildings  were  in  ruins  at  the  time  of  our  visit  in  1853.  A  recent  Russian  work  (1848)  says: 
‘‘The  bay  of  Bodega  (Tuliatoelivo)  was  fully  described  in  1819  by  Captain  Hagemeister.  It  is 
similar  to  the  port  of  Trinidad,  in  being  convenient  only  during  the  summer,  when  the  northwest 
winds  blow  along  the  coast;  at  any  other  season  it  is  dangerous.  Both  its  indentations  within 
theNW.  and  SE.  headlands  are  shallow  and  contracted,  and,  therefore,  it  is  necessary  to  anchor 
in  the  open  roadstead." 

In  1839,  under  Belcher's  orders,  Kellett  commenced  the  survey  of  Bodega,  in  the  schooner 
Starling,  and  was  soon  after  joined  by  the  Sulphur. 

The  line  of  equal  magnetic  variation  of  16°  east  crosses  the  coast  line  of  Bodega  bay  in  latitude 
38°  15';  and  in  latitude  38°  06'  crosses  the  124th  degree  of  longitude.  This  is  for  January, 
1869.  The  line  moves  southward  about  a  mile  and  a  half  annually. 

i?068.— The  rocky,  contracted,  and  unsafe  anchorage  off  this  place  is  NW.  |  N.  from  Los 
S^yes;  distance  32  miles,  and  15  miles  from  Bodega  Head.  The  large  white  buildings  of  the 
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Bussians  on  the  rising  ground,  and  about  100  feet  above  the  sea,  are  the  only  marks  for  makiiig 
it,  and  the  shore  is  so  steep  and  guarded  by  rocks  and  reefs  as  to  render  approach  dangerous. 

No  trade  is  now  carried  on  here. 

The  approximate  geographical  position  is: 

o  / 

Latitude  •  . . .  38  30  north. 

Longitude . . . .  123  13  west. 

On  some  charts  it  is  erroneously  placed  in  Bodega  bay,  with  a  large  river  running  from  the 
northward  into  the  bay.  Belcher  states  it  to  be  .30  miles  north  of  Bodega. 

The  shore  between  Bodega  and  Fort  Ross  curves  slightly  eastward,  and  for  several  miles 
north  of  Bodega  Head  is  bounded  by  a  broad  sand  beach.  Half  way  towards  Ross  the  ‘  *  Russian 
river empties  info  the  sea,  coming  through  a  broad  valley,  northward  of  which  and  some 
distance  inland  commence  the  high  hills,  covered  with  timber,  which  gradually  approach  the 
coast  until  only  a  narrow  space  of  open  rolling  land  is  found  at  Fort  Ross;  and  the  Russian 
vessels  formerly  used  this  as  the  distinctive  mark  of  its  position.  The  coast  and  coast  hills  to 
the  northward  are  mostly  covered  with  dense  forests  of  immense  trees  and  thick  undergrowth. 

From  Fort  Ross  to  Punta  de  Arena  the  coast  is  almost  straight,  running  NW.  by  W.  {  W. 
for  37  miles.  It  is  compact  and  abrupt  the  whole  distance;  covered  with  trees  to  the  water^s 
edge,  and  backed  by  an  unbroken  ridge  of  hills  about  2,000  feet  high,  and  wooded  to  their 
summits. 

Haven!  8  Anchorage, — About  24  miles  northwestward  along  the  coast  from  Fort  Ross  is  a  con¬ 
tracted  anchorage  under  high  precipitous  rocky  islets,  with  a  short  stretch  of  beach  on  the 
main  affording  a  boat  landing.  There  is  a  protection,  when  anchored  close  in,  against  heavy 
northwest  weather;  but  it  would  be  very  difficult  to  recognize  the  locality  unless  the  position 
of  a  vessel  approaching  it  were  accurately  determined. 

On  the  top  of  the  bluff,  at  the  north  side  of  a  small  gulley,  a  secondary  astronomical  station 
of  the  Coast  Survey  was  established  in  1853.  Its  geographical  position  is: 


o  /  // 

Latitude  •  . .  38  47  58.0  north. 

Longitude . .  123  34  00.8  west. 

h,  m,  $,  • 

Or,  in  time .  8  14  16.0 


Northward  of  this  anchorage  high,  bold  rocks  line  the  coast  for  four  or  five  miles. 

Punta  de  Arena, — This  is  the  first  prominent  headland  north  of  Los  Reyes,  from  which  it 
bears  NW.  I  W.,  distant  67  miles.  Approached  either  from  the  northward  or  southward,  it 
presents  a  long  level  plateau,  stretching  out  about  two  miles  west  of  the  high  lands,  and  termi¬ 
nating  in  a  perpendicular  bluff  that  averages  about  200  feet  in  height,  except  the  extreme 
northwest  part,  which  is  comparatively  low,  partially  covered  with  sand,  and  destitute  of  trees 
for  some  distance  inland.  When  seen  from  the  southward,  with  the  sun  shining  upon  the  face 
of  the  bluff,  it  shows  remarkably  white  for  the  length  of  two  miles.  In  fact,  no  point  upon  the 
coast  presents  such  a  bright  appearance,  or  such  uniform  vertical  bluffs,  composed  of  hard 
rocks,  twisted  and  distorted  into  many  plications.  Bold  water  is  found  close  off  the  point 
outside  the  kelp,  which,  stretching  strongly  to  the  southward,  shows  the  set  and  comparative 
strength  of  the  current.  In  October,  1857,  we  judged  it  to  be  running  at  the  rate  of  not  less 
than  two  miles  an  hour.  In  July,  1853,  the  computed  distances  between  the  astronomical 
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statiofis  compared  inlh  the  iiMlioalBoiis  of  Massey’s  patent  log,  showed  a  current  of  from  one  or 
two  lailts,  mxuiiiig  sdeng  the  coast  to  liie  southward. 

About  two  miles  southward  of  the  point  a  small  contracted  valley  opens  upon  the  shore  and 
off  it  is  an  amperage  for  small  vessels,  moderately  well  protected  from  the  northwest  swell, 
bat  open  to  the  southwest.  Several  schooners  have  gone  ashore  here.  A  large  bed  of  kelp 
lies  off  the  anchorage^ 

Abont  a  mile  and  a  half  N.  by  W.  from  the  point  are  several  rocks  showing  just  above 
water,  and  upon  which  the  least  swell  breaks.  These  were  noticed  by  Vancouver  in  October, 
1793.  When  one  mile  broad  off  Arena,  a  high,  sharp  pinnacle  rock  shows  well  out  from  the  shore 
on  the  horiaon  to  the  southward,  with  B<»Qe  rocky  islets  inside,  and  breakers  well  out  beyond 
the  pinnacle  rock,  yet  northward  of  it;  but  their  distances  from  shore  are  not  probably  as  much 
as  a  mile. 

The  approximate  geogrfqphioel  position  of  Punta  de  Arena  is — 

o  / 

Latitude .  38  57  north. 

Longitude .  123  45  west. 

A  recommendation  has  been  made  for  a  light-house  upon  this  point,  which  is  much  needed  by 
the  mail  and  coasting  steamers  and  sailing  vessels. 

The  appearance  of  this  and  adjacent  parts  of  the  coast  induced  Sir  Francis  Drake  to  call  the 
land  New  Albion,  whilst  the  same  appearance  and  sandy  line  to  the  northward  of  it  doubtless 
led  the  Spaniards  to  designate  it  La  Punta  de  Arena.  It  suggests  an  inquiry  concerning  the 
numerous  Cape  Blancos  that  are  found  in  their  voyages  and  maps. 

Albion  river. — ^From  Point  Arena  the  first  point  to  the  northwestward  is  24  miles  distant,  and 
bearing  NW.  by  N.  f  N.  After  passing  Arena  the  coast  falls  to  the  eastward  of  north,  and  for 
six  miles  presents  a  low  shore -line  with  sand  beach,  changing  suddenly  to  a  straight,  high,  bluff 
shore  with  a  few  trees,  and  backed  within  half  a  mile  by  hills  of  2,000  feet,  covered  to  their 
summits  with  wood.  Sixteen  and  a  half  miles  from  Arena  is  the  mouth  of  the  AJbion  river,  a 
very  small  stream,  with  the  barest  apology  for  a  harbor  at  its  mouth.  A  saw-mill  upon  this 
stream  induces  coasters  to  obtain  freights  here,  but  a  great  many  of  those  trading  have  been  lost. 
The  Coast  Surveying  steamer  Active  passed  in,  but  broke  her  anchor  on  the  rocky  bottom. 

Meiltdocino  bay. — ^Twenty  and  a  half  miles  from  Arena,  and  four  above  Albion  river,  is  a 
contracted  indentation  called  Mendocino  bay,  available  for  a  few  vessels  in  summer,  but 
dangerous  in  winter.  The  northern  and  southern  points  are  about  three-quarters  of  a  mile 
apart,  and  the  eastern  shore  retreats  nearly  half  a  mile.  At  the  southern  head  are  several 
small  rocks  and  one  large  islet  surrounded  by  rocks,  off  which  are  heavy  breakers.  Midway 
between  the  heads  is  a  small  reef  upon  which  the  sea  breaks  heavily,  with  very  little  swell, 
beep  water  is  found  close  around  this  reef.  Off  the  northern  head  is  very  bold  water  close  to 
it  Into  the  northeast  part  of  the  bay  enters  the  river  Noyon  or  Rio  Grande,  between  two  and 
three  hundred  yards  wide,  with  a  good  channel  on  the  southern  side,  a  broad  sand  flat  on  the 
northern,  and  a  bar  at  the  mouth  with  but  a  few  feet  of  water,  and  upon  which  it  always 
breaks.  The  eastern  shore  is  bold  and  rocky.  In  the  southeastern  part  is  a  sand  beach,  with 
n  reef  extending  from  its  centre. 

The  bay  forms  such  a  slight  indentation  in  the  coast-line  that  it  is  diflBcult  to  find,  without 
acquamtance  with  its  minutest  peculiarities,  as  there  are  no  prominent  marks  by  which  to 
determine  it  The  north  head  is  a  table  bluff  about  60  feet  high,  and  destitute  of  trees  to  the 
46  O 
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northward  and  some  distance  inshore.  The  south  bloff  is  likewiae  deetitate  of  trees,  bet  more 
irregnlar  in  outline  than  the  other.  Yessels  bonnd  for  it  in  sammer  work  a  little  to  windward, 
then  mn  boldly  in  towards  the  north  point  upon  whidi  the  booses  become  reoognized;  keep 
close  as  possible  along  the  shore,  gradoally  decreasing  the  distance  to  100  yards  jest  off  the 
sooth  end  of  the  point  in  6  fathoms;  ran  on  aboot  150  yards  past  the  point;  head  iqi  hand¬ 
somely  and  anchor  in  5  or  6  fathoms  hard  bottom.  It  is  a  bad  berth  in  sonuner;  and  in  winter 
a  vessel  most  anchor  far  enoogh  oot  to  be  able  to  slip  her  cable  and  go  to  sea  open  the  first 
appearance  of  a  sootheaster.  Several  vessels  have  been  driven  ashore  here. 

An  extensive  saw-mill  is  located  on  the  north  side  of  the  river  some  distance  op;  formerly 
(1853)  it  was  on  the  nor&  head,  and  a  stationary  engine  was  placed  near  the  mooih  of  the 
river  to  draw  loaded  cars  op  the  inclined  plane,  whence  tbey  were  drawn  to  the  milL  The 
lumber  was  slid  down  shotes  into  large  scows. 

The  place  is  now  sometimes  called  Meiggsville;  formerly  it  was  Mendocino  City. 

The  secondary  astronomical  station  of  the  Coast  Survey  is  on  the  north  head,  and  its 


geographical  position — 

O  I  SI 

Latitude .  39  18  06. 1  north. 

Longitude .  123  47  25.6  west. 

A.  m.  t. 

Or,  in  time . .  •  8  15  09.7. 


Magnetic  variation,  16°  35'  E.,  July,  1857;  increasing  about  1'.4  yearly. 

Prom  the  point  just  north  of  Mendocino  bay,  (the  first  one  made  from  Arena,)  the  shore  runs 
nearly  straight  for  28  miles  N.  by  W.  J  W.,  being  low  and  bounded  by  rocks  for  12  miles, 
when  the  back  hills  reach  the  water  and  present  an  almost  vertical  front  2, 000  feet  in  height. 

Prom  the  deepest  part  of  the  bight,  the  general  trend  of  the  coast  to  Cape  Mendocino  is 
NW.  I  W.,  and  distance  45  miles,  and  for  the  whole  of  this  distance  it  is  particularly  bold  and 
forbidding,  the  range  of  hills  running  parallel  to  the  shore  and  rising  directly  from  it.  It  has 
been  found  impossible  to  travel  along  this  stretch  of  seaboard,  and  the  trail  turns  well  into  the 
interior  valleys. 

Por  January,  1859,  the  line  of  equal  magnetic  variation  of  17°  east  crosses  the  coast-line 
in  latitude  39°  58';  and  in  latitude  39°  48'  crosses  the  125°  of  longitude.  This  line^  moves 
southward  about  a  mile  and  a  half  annually. 

SHELTEB  COVE. 

From  the  compact  shore  above  described,  a  plateau,  destitute  of  wood,  and  being  from  60 
to  300  feet  in  height,  makes  square  out  just  above  latitude  40°  N.  for  a  distance  of  half  a  mile, 
affording  an  anchorage  from  northwest  winds,  and  may,  perhaps,  be  regarded  as  a  harbor  of 
refuge  for  small  coasters  which  have  experienced  heavy  weather  off  Cape  Mendocino,  and  are 
short  of  wood  and  water,  both  of  which  may  be  obtained  here  from  one  or  two  gulches  open¬ 
ing  upon  the  sea. 

From  Point  Arena  it  bears  NW .  by  N.  J  N. ,  distant  65  miles.  The  whole  sea-face  of  the 
bluff  is  bounded  by  thousands  of  rocks  above  and  below  water,  and  vessels  coming  from  the 
north  for  shelter  must  give  it  a  wide  berth,  rounding  it  within  one-third  of  a  mile,  and 
anchoring  in  5  fathoms,  hard  bottom,  about  one-third  of  a  mile  from  shore.  In  this  position 
fresh  water  comes  down  a  ravine  bearing  about  north,  and  an  Indian  village  existed  in  1853  at 
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tke  bottom  of  the  wooded  ravine  a  little  {nrther  to  the  eastward.  There  is  always  a  swell  here, 
and  boat  landing  may  not  be  very  easy. 

The  secondary  astronomical  station  of  the  Coast  Survey  was  on  the  southeast  part  of  the  bluff, 
about  60  feet  above  the  sea;  its  geographical  position  is: 


O  /  tf 

Latitude .  40  01  13.7  north. 

Longitude .  124  03  02.9  west. 

A.  m.  i. 

Or,  in  time .  8  16  12.2. 


Magnetic  variation,  17°  02'  east,  in  July,  1857;  increasing  about  1'.4  yearly. 

Upon  old  Spanish  charts,  a  point  in  this  vicinity  is  designated  Point  Delgado,  doubtless 
referring  to  it. 

A  hydrographic  sketch  of  Shelter  Cove  accompanied  the  Coast  Survey  Report  for  1864. 

PUNTA  GORDA. 

Is  17  miles  NW.  by  W.  J  W.  from  Shelter  Cove,  and,  as  its  name  implies,  is  a  large,  bold 
rounding  point.  Half  a  mile  off  it  Lies  a  large  rocky  islet  with  rocks  close  in  shore  north  of  the 
point.  From  Punta  de  Arena  it  bears  NW.  |  N.,  distant  81  miles,  and  the  line  passing  tangent 
to  Punta  Qorda  runs  one  mile  outside  of  Cape  Mendocino. 

CAPE  MENDOCINO 

h  98  miles  NW.  |  N.  from  Punta  de  Arena.  Here  the  range  of  coast  hills  from  the  south¬ 
ward  appears  to  meet  a  range  coming  from  the  eastward,  forming  a  mountainous  headland  of 
over  3,000  feet  high,  which  is  the  western  limit  of  the  northwest  trend  of  this  section  of  the 
coast  The  approximate  geographical  position  of  the  cape  is: 

o  / 

Latitude . .  . .  40  25  north. 

Longitude .  124  22  west. 

About  3  miles  broad  off  lies  a  reef,  just  under  water,  known  as  BlunP  8  rocks  or  reef,  upon 
which  the  sea  generally  breaks.  This  reef  was  noticed  by  Vancouver  as  being  about  one 
league  off  shore. — (Yol.  1,  page  198.)  Half  way  between  it  and  the  cape,  and  a  little  to  the 
southward,  is  a  sunken  rock  which  has  been  discovered  within  the  last  two  or  three  years,  but 
not  yet  accurately  located.  It  is  called  Fauntleroy' s  rock.  Steamers  have  passed  dangerously 
near  it,  and  in  1857  it  was  distinctly  seen  almost  under  the  wheel  of  the  steamship  Commodore. 
Veasels  can,  perhaps,  pass  over  it  in  smooth  weather,  but  with  a  heavy  sea  the  water  must 
break. 

To  the  southward,  and  immediately  off  the  pitch  of  the  cape,  lie  numerous  rocks  and  rocky 
islets,  the  latter  being  large  and  high,  with  a  peculiar  pyramidal  or  sugar  loaf  appearance. 
None  of  them  seem  to  be  more  than  half  a  mile  from  the  shore,  which  is  almost  perpendicular 
snd  destitute  of  a  beach. 

The  face  of  the  cape  is  very  steep,  rocky,  and  worn.  Above  this  the  general  appearance  is 
rolling,  and  the  surface  covered  with  timber.  The  pyramidal  islets  off  it  are  very  readily 
distmguished  in  approaching  from  the  north  or  south. 

From  Cape  Mendocino  the  following  are  the  bestrings  and  distances  to  headlands  to  the 
northward: 

Trimdad  Head,  north,  39  miles. 
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Bedding's  rode,  N,  |  W.,  66  miles. 

Crescent  City  light-house,  N.  by  W.,  79 J  miles 

Cape  Blanco  or  Orford,  N.  by  W.  J  W.,  146  miles. 

The  extent  of  shore-line  from  Point  Boneta  to  this  cape  is  about  224  miles. 

It  is  generally  stated  that  Jnan  Rodriguez  Cabrillo  named  Cape  Mendocino  in  honor  of  Don 
Antonio  de  Mendoza,  the  viceroy  of  Mexico;  but  the  highest  latitude  he  reached  was  Pnnta  de 
los  Reyes,  to  which  he  in  reality  applied  that  name.  It  is  quite  probable  that  under  the  lee 
of  the  rocks  off  this  cape  Ferrelo,  the  pilot  and  successor  of  Cabrillo,  anchored  on  the  last  of 
February,  1543,  and  named  it  Cabo  de  Fortunes,  (Cape  of  Perils,)  although  he  places  his 
position  in  latitude  43^.  The  next  day  he  may  have  been  oflf  Trinidad  Head,  and  experiencing 
heavy  northerly  weather,  his  observations  might  have  placed  him  in  latitude  44®,  but  with  bis 
vessels,  adverse  currents,  and  a  dead  beat  to  windward,  he  could  not  have  made  a  degree  of 
latitude  in  a  day.  Here  he  turned  back,  passed  the  Golden  Gate  on  March  3,  and  reached 
the  island  of  Santa  Cruz  on  the  5th.  It  is  utterly  impossible  that  with  his  small  crazy  vessels 
he  could  make  800  miles  (the  distance  from  latitude  44®  to  Santa  Cruz)  in  four  days. 

FALSE  MENDOCINO,  OB  CAPE  FOBTUNAS 

Lies  northward  of  Cape  Mendocino,  distant  6  or  6  miles,  and  is  another  bold  spur  of  monn- 
tainous  headland,  similar  and  almost  as  high  as  that  cape.  Between  the  two  the  shore  recedes 
slightly,  is  depressed,  and  forms  a  beach  receiving  a  small  stream  called  Bear,  or  McDonald’s 
creek,  coming  down  through  a  narrow  valley  or  gulch.  Off  this  cape  lie  several  rocky  islets 
presenting  the  same  peculiarities  as  those  off  Mendocino.  There  is  no  beach  at  the  base  of  the 
almost  perpendicular  sea-face. 

The  vicinity  of  these  headlands  certainly  deserves  a  detailed  hydrographic  and  topographical 
survey.  It  is  reported  that  soundings  have  been  obtained  well  to  the  westward  of  the  cape; 
should  such  prove  correct,  the  fact  will  be  of  importance  to  vessels,  especially  steamers,  bound 
north  or  south,  when  near  the  coast  and  enveloped  in  fog,  as  it  would  enable  them  to  judge  of 
their  position  and  change  their  course. 

We  have  ventured  to  call  this  headland  Cape  Fortunes,  to  avoid  the  repetition  of  Mendocino, 
and  to  commemorate  Ferrelo' s  discoveries. 

After  passing  it  the  shore  changes  to  a  straight,  low,  sandy  beach,  with  valleys  running 
some  distance  inland. 

Ed  River  is  a  small  stream  with  a  bar  at  its  mouth,  and  distant  14  miles  from  Cape  Men¬ 
docino.  It  is  very  contracted  and  crooked,  receiving  the  waters  of  a  great  many  sloughs  near 
its  mouth,  and  draining  a  most  fertile  valley,  which  is  rapidly  filling  up  with  settlers. 

The  first  and  only  vessel  that  entered  it  was  a  schooner  in  the  spring  of  1850,  when  searching 
for  Humboldt  Bay.  She  thumped  over  the  bar,  which  is  said  to  have  9  feet  of  water  upon  it 
at  high  tide.  The  Indian  name  for  the  river  is  We5-ot. 

HUMBOLDT  BAT. 

The  entrance  to  this  bay  lies  21  miles  from  the  sugar  loaf  islet  off  Cape  Mendocino,  Mid  the 
bar  N.  by  E.  22 J  miles  from  Blunt's  rocks.  The  bay  is  situated  immediately  behind  the  low 
sand  beach  and  dunes,  and  extends  9  miles  north  and  4  miles  south  of  the  entrance;  being 
contracted  to  less  than  half  a  mile  in  width  abreast  of  the  north  end  of  the  south  spit.  It 
then  expands  to  nearly  three  miles,  and  runs  a  mile  and  a  half  to  the  eastward  of  Table  Bluff. 
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Hie  lingle  ohasnel  rvnning  into  this  portion  divides  into  two  crooked  ones,  which  contain  from 
one  to  three  ftthoms  of  water,  all  the  rest  show  a  bare  mud  flat  at  low  tides.  Abreast  of  the 
entrance  it  is  nearly  a  mUe  in  width;  with  extensive  sands  bare  at  low  tides,  lying  midway 
between  the  opposite  diores,  and  running  nearly  parallel  with  them.  To  the  northward  its 
average  width  is  half  a  mile  for  a  distance  of  3^  miles.  It  then  expands  into  a  large  shallow 
sheet  of  water,  having  two  or  three  crooked  channels  through  it,  but  the  greater  part  being 
bare  at  low  tides,  showing  extensive  mud  flats,  bordered  by  a  grassy  flat  nearly  a  mile  in  width. 
In  ihe  diaimel  way  dose  to  the  north  spit,  not  less  than  3  fathoms  may  be  carried,  increasing 
for  three  miles  to  6^  fathoms.  One  mile  north  of  the  entrance,  and  on  the  eastern  side,  enters 
a  small  stream  called  Elk  river.  Two  miles  north  of  the  entrance,  and  on  the  east  side,  is 
situated  the  town  of  Budeaport^  off  which  a  depth  of  3^  fathoms  is  found  within  150  yards  of 
the  shore.  Yessels  are  got  alongside  the  saw-mill  wharf  here  at  high  tide  to  load,  at  low  tides 
thqr  rest  upon  the  muddy  bottom.  The  military  station  of  Fort  Humboldt  is  on  a  reservation 
OB  the  bhiff  abowt  160  feet  high,  and  immediately  behind  the  town.  On  the  same  side,  and  4 
miles  north  of  the  entrance,  is  the  town  of  Ewreha^  off  which  is  a  portion  of  the  channel,  having 
nearly  3  fathoms  in  it,  but  no  channel  reaching  it  having  more  than  1^  fathom.  The  town 
was  laid  out  before  this  latter  fact  was  discovered.  Yessels  lie  at  the  wharves,  resting  on  the 
mud  at  low  tide.  Abreast  of  Eureka  lie  several  low  marshy  islands  cut  up  by  sloughs  and 
ponds.  The  largest,  called  Indian  island,  is  about  a  mile  long  (NE.)  by  half  a  mile  in  width. 
It  is  marked  by  two  hillocks,  surmounted  by  clumps  of  trees,  near  which  were  (1854)  several 
wretched  Indian  huts.  The  smaller  islands  lie  between  this  and  the  eastern  shore  and  parallel 
wifli  it.  UnianiGwn  is  situated  on  the  northeast  shore  of  the  bay,  and  can  only  be  reached  by 
boats  at  high  tide.  It  is  the  starting  point  for  the  Trinity  and  Klamath  mines.  From  it  an 
extenare  wharf  stretches  far  out  over  the  mud  flat,  which  vessels  can  reach  at  high  tides. 

The  southern  spit  from  the  entrance  to  Table  Bluff  does  not  average  one  quarter  of  a  mile 
in  width;  is  formed  of  low  sand  dunes  and  grassy  hillocks,  and  bordered  on  the  bay  side  by 
marsh.  At  the  lower  extremity  rises  Table  Blt^y  which  the  name  well  describes,  to  a  height 
of  about  200  feet;  its  western  point  nearly  reaching  the  sea  beach,  and  forming  a  good  land 
mark  for  making  the  bay.  Five  miles  east  of  it  the  hills  commence  rising.  Abreast  of  the 
north  end  of  the  south  spit  rises  Bed  Bluff,  presenting  to  the  entrance  a  perpendicular  face, 
composed  of  sand  and  gravel  colored  by  the  decomposition  of  iron  ore  near  its  surface,  which 
is  96  feet  above  high  water,  and  destitute  of  tree  or  brush.  The  bay  front  of  the  bluff  is  about 
one-third  of  a  mile  long,  gradually  decreasing  to  the  low,  flat  land  to  the  north,  and  also  faUing 
away  to  the  south  and  east.  On  this  bluff  the  pilots  have  a  flag-staff  to  range  with  known 
points  of  trees  beyond,  by  which  they  cross  the  bar  and  keep  the  run  of  its  changes.  At  the 
base  of  the  highest  part  of  this  bluff  we  discovered,  in  1864,  a  tooth  and  part  of  the  tusk  of  the 
defihas  prvmigemua*  The  low  land  on  the  eastern  shore  above  lied  Bluff  averages  half  a  mile 
in  width,  and  runs  as  far  as  Eureka,  gradually  changing  to  marsh,  and  bounded  by  plateaux 
nnd  hills  covered  with  wood.  The  north  spit  averages  half  a  mile  in  width,  and  its  southern 
extremity  is  composed  of  sand  dunes  and  grassy  hillocks  disposed  in  a  marked  manner  parallel 
with  the  direction  of  the  northwest  winds.  Two  miles  from  the  entrance  trees  cover  the 
hillocks  and  run  northward  one  mile,  when  a  space  of  a  mile  occurs  without  them.  After  that 
flioy  continue  along  the  shore. 

The  enlrtmoe. — ^The  bar  of  Humboldt  bay  is  situated  about  a  mile  and  a  quarter  from  the 
entaance,  or  two  miles  from  the  SW.  and  highest  part  of  Red  Bluff.  It  undergoes  irregular 
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changes,  depending  mnch  upon  the  prevalence,  ^reotiaa,  and  atienirth  e£  the  wind,  larlj  in 
1851  it  bore  NW.,  distant  two  miles  fr<MB  Bed  Bluff  and  about  half  a  mBe  ficcm  the  beach  of 
the  north  spit.  Three  and  a  half  fathoms  were  found  upon  H,  with  a  width  of  250  yards 
between  the  three-fathom  curves,  retaining  nearly  the  seme  width  and  running  on  a  southeast 
course  towards  the  bluff,  but  approaching  closer  to  the  north  than  to  the  south  spit.  Wheu 
between  the  two,  the  depth  of  water  was  increased  to  11  fathoms,  suddenly  shoalii^  to  four 
fothoms  inside.  Vessels  kept  the  north  spit  within  150  to  250  yards  on  the  port  hand  for  2  m 
3  miles  after  entering.  In  the  fall  of  1852  the  bar  was  reported  to  have  moved  to  the  aortharacd 
about  its  entire  width,  and  the  ranges  for  going  in,  as  laid  down  by  the  survey  of  the  previoos 
year,  were  entirely  useless.  In  the  spring  of  1854  it  was  more  than  its  previous  width  to  the 
southward  of  its  position  in  1851,  and  the  depth  of  water  had  decreased,  until  in  June  of  that 
year,  when  we  crossed,  it  was  over  half  a  mile  in  extent,  with  only  10  feet  water  at  high  tide. 
A  bare  spot  then  showed  at  the  lowest  tides  WJfW.  of  the  end  of  the  south  spit.  We  saw  in 
that  year  a  strange  brig  thump  over  the  north  sands,  while  on  the  course  prescribed  by  the 
sailing  directions  of  1851.  In  1857  less  than  13  feet  at  high  tide  could  be  found  upon  it,  and 
its  extent  was  very  mnch  increased.  Eventually  a  deep  and  narrow  channel  will  be  cut  throogh. 
About  1852  a  steam-tug  was  placed  upon  the  bay,  and  has  rendered  the  most  efficient  service 
in  determining  the  changes  of  the  bar.  When  vessels  are  seen  approaching  the  bar  a  flag  is 
hoisted  on  Red  Bluff,  and  the  tug  goes  out  to  take  them  in.  If  it  is  breaking  so  heavily  on  the 
bar  that  she  cannot  get  through  it,  and  it  is  yet  practicable  for  the  vessel  to  run  in,  she  takes 
up  a  position  and  hoists  her  flag  as  a  signal  for  the  vessel  to  steer  for  her.  She  is  invaluable  in 
towing  out  the  deeply  laden  lumber  vessels,  as  the  summer  winds  blow  directly  in  the  channel 
In  June,  1851,  upon  our  first  entering  this  bay,  we  found  a  brig,  deeply  laden  with  qtars, 
waiting  for  an  opportunity  to  get  out.  She  had  made  several  attempts  to  beat  through  the  then 
narrow  channel,  but  always  failed,  and  had  in  this  manner  occupied  31  days.  We  have  laid 
14  days  eff  the  entrance,  and  passed  in  when  the  water  was  breaking  on  the  bar.  A  prelimiBary 
chart  of  the  entrance  to  Humboldt  bay  was  issued  from  the  Coast  Survey  Office  in  1851. 

The  Sumbddt  hay  light-house  is  erected  on  the  north  spit,  three  quarters  of  a  mile  north  of 
the  entrance,  and  about  midway  between  the  bay  and  sea  shores.  It  oonsists  of  a  keeper’s 
dwelling,  of  one  and  a  half  story,  Avith  a  tower  rising  21  feet  above  the  roof  from  the  centre; 
both  being  plastered  and  whitewashed,  and  surmounted  by  an  iron  lantern  painted  red.  The 
light  is  a  ^xed  white  light  of  the  fourth  order  of  the  system  of  Fresnel,  and  illuminsdes  the  entire 
horizon.  It  is  elevated  53  feet  above  high  water  spring  tides,  and  should  be  seen  in  clear 
weather  from  a  height  of— 

10  feet  at  a  distance  of  12  miles. 

20  feet  at  a  distance  of  13^  miles.  . 

30  feet  at  a  distance  of  14^  miles. 

Its  geographical  position,  as  determined  by  the  Coast  Survey,  is: 


O  /  // 

Latitude  . .  40  46  03.6  north. 

Longitude . . . .  . .  124  12  21  west. 

A.  m.  ff. 

Or,  in  time .  8  16  49.4. 


Magnetic  variation,  17®  06'  east,  in  July,  1853,  increasing  about  1'.4  yearly. 

The  light  was  first  exhibited  December  20,  1856,  and  shows  from  sunset  to  sunrise. 

A  light  on  Red  BluflF,  which  is  nearly  100  feet  high,  would  always  serve  as  a  leading  range, 


Digitized  by 


TEX  mrnsD  mArms  coast  scsyst. 


867 


as  the  iag-staff  and  enaign  placed  there  are  now  thus  used  by  the  pilots.  The  light  wonld  be 
distu^tnshable  readily  at  aea,  when  the  present  one  might  be  obscured  by  the  mist  hanging 
over  the  snrf  on  the  beach.  During  the  day  the  white  buildings  would  be  a  capital  mark 
against  the  green  hills  and  trees  in  the  back  ground.  This  view,  now  and  formerly  expressed, 
has  been  Repeatedly  and  earnestly  mged  upon  our  attention  by  many  captains,  merchants,  and 
the  pilots  of  Humboldt  bay. 

Tides. — ^The  corrected  establishment  or  mean  interval  between  the  time  of  the  moon's  transit 
and  the  time  of  high  water  is  XIP  11“,  and  the  difference  between  the  greatest  and  least  intervals 
is  \k  11m.  The  mean  rise  and  fall  of  tides  is  4.4  feet;  of  spring  tides,  6.6  feet;  and  of  neap 
tides,  3.6  feet.  The  mean  duration  of  the  flood  is  6A.  19m.;  and  of  the  ebb,  6A.  00m. 

From  experiments  made  in  1854,  we  found  the  ebb  current  to  run  3  miles  per  hour,  with  a 
maximum  velocity  of  between  4  and  6  miles. 

The  primary  astronomical  station  of  the  Coast  Survey  was  on  the  southwest  part  of  Bed 
Bluff.  Its  geographical  position  is:  latitude  40®  44'  40". 2  north;  longitude  124®  12'  west;  or, 
in  time,  9k  16m.  48e.  Magnetic  variation,  17®  04'  east,  in  April,  1864. 

A  secondary  astronomical  station  was  occupied  in  the  reconnaissance  of  1863  on  the  beach 
atBucksport.  Its  geographical  position  is:  latitude  40®  46'  37".  1  north;  longitude  124®  10' 44" 
west;  or,  in  time,  6k  IGm.  42. 9».  Magnetic  variation,  17®  06',  in  July,  1863. 

We  have  already  mentioned  the  situations  of  three  of  the  towns  on  Humboldt  bay.  Sum- 
bchU^  flie  fourth  town,  is  located  on  the  south  side  of  Red  Bluff.  It  had  eight  or  ten  houses  in 
1854,  and  was  going  backward.  Bucksport  has  a  goodly  number  of  houses  and  one  saw-mill, 
formed  by  hauling  the  steamer  Commodore  Preble  on  the  beach,  and  using  her  engines  for 
motive  power.  Eureka  has  eight  saw-mills  and  a  grist-mill,  and  presents  a  thriving  appear¬ 
ance;  one  of  the  saw-mills  is  formed  by  the  steamboat  Santa  Clara.  Unionlown  has  one  saw¬ 
mill  In  1854  we  obtained  a  statement  of  the  commerce  of  the  bay  for  a  period  of  eleven 
months,  ending  May  31  of  that  year;  from  which  it  appeared  that  143  vessels,  ranging  from 
7l  to  540  tons,  with  an  aggregate  of  22,060  tons,  had  brought  to  the  bay  3,089  tons  of  mer¬ 
chandise  and  562  passengers,  and  tedren  away  18,932,000  feet  of  lumber.  Since  that  time 
other  mills  have  been  added,  with  increased  power,  and  at  a  low  estimate  we  may  safely  say 
that  all  can  turn  out  an  average  of  120, 000  feet  per  day.  Many  of  the  vessels  trading  to  this 
bay  were  ill  adapted  to  contend  against  the  summer  winds.  The  average  time  of  the  above 
vessels  from  San  Francisco  was  a  trifle  under  12  days.  Some  beat  up  in  6  days;  others 
required  over  20;  all,  however,  are  in  very  light  ballast  trim.  With  vessels  adapted  to  the 
trade,  the  average  time  up  should  hot  exceed  8  days,  and  the  passage  to  leeward  wonld 
average  about  4.  The  average  tonnage  had  regularly  increased,  and  there  had  been  a  decrease 
m  the  average  length  of  the  passage  to  the  windward. 

It  has  been  erroneously  asserted  that  this  bay  was  discovered  from  sea  in  April,  1850,  and 
by  land  in  1849;  but  the  following  account  from  a  recent  Russian  work,  (1848,)  with  an  accom¬ 
panying  chart,  settles  that  question  : 

“About  8J  miles  from  the  port  of  Trinidad  is  situated  the  entrance  to  the  Bay  of  Indians, 
called  entrance  of  Bezanof.  By  the  colonial  documents  of  the  Russian- American  Company,  it 
appears  that  it  was  discovered  by  citizens  of  the  United  States.  In  1806  there  was  in  it,  (on 
an  American  vessel,)  under  command  of  Vintep,  [Vfcn  tep]  a  beaver  party  of  Aleutians,  under 
the  direction  of  Slabotchikoff,  which  was  met  by  the  Indians  inimically.  This  bay  is  not  fully 
described,  but  it  is  known  that  it  is  very  large;  somewhat  resembles  the  bay  of  San  Francisco, 


Digitized  by 


368 


BBFCaT  or  THE  SUFSBniTEinXENT  OT 


only  the  entrance  to  it  for  venels  of  large  class  is  not  ooovenient,  and  with  strong  southwest 
winds  it  is  even  impossible  with  any  vessel.  The  depth  skt  the  ^trance  is  two  aqhen,  (U 
feet,)  and  then  it  breaks  on  the  bar.” 

The  present  name  was  given  to  the  bay  in  1850. 

Mad  river  is  said  to  empty  into  the  sea  about  a  mile  north  of  Hnmboldt  bay.  It  averages 
abont  100  yards  in  width,  with  a  bar  at  its  entrance  that  prevents  egress;  but  the  vast  amount 
of  timber  in  the  valley  most  eventually  find  a  passage  through  a  canal  to  the  nortiiwest  point 
of  Humboldt  bay.  A  deep  slough  from  the  latter  is  said  to  approach  quite  close  to  ICad  river, 
thus  favoring  the  execution  of  such  a  project. 

TBINIDAD  HBAD  AND  BAT. 

Trinidad  Head  lies  N.  ^  W.  ITji  miles  from  the  bar  of  Humboldt  bay,  and  north  S9  miles 
from  Cape  Mendocino.  The  low  sand  beach  off  Hnmboldt  continues  past  Mad  river  to  within 
a  couple  of  miles  of  Trinidad  bay,  when  it  changes  to  a  bluff,  guarded  by  innumerable  rocks. 
For  the  entire  distance  of  the  low  beach  a  depth  of  from  10  to  15  fathoms  may  be  found  one 
mile  from  the  shore. 

The  bay  or  roadstead  of  Trinidad  is  very  contracted;  but  having  deep  water,  and  all 
dangers  visible,  forms  a  moderately  good  summer  anchorage.  The  “Head”  forming  the 
western  shore  of  the  roadstead,  and  a  prominent  mark  when  seen  from  close  in,  is  about  375 
feet  high,  covered  with  a  low,  thick  undergrowth  of  scrub  bushes;  has  very  steep  sides,  and 
8  fathoms  close  to  its  southern  base.  Off  the  western  face,  for  nearly  half  a  mile  out,  lie  several 
high  rocky  islets,  with  one  half  a  mile  south  of  it,  but  having  9  fathoms  close  to  it.  From  the 
south  face  eastward  to  the  3-fathom  curve  the  distance  is  one  mile,  and  the  depth  of  the  bight 
to  the  northward  of  this  line  is  about  half  a  mile,  with  half  a  dozen  rocks  lying  outside  the 
3-fathom  line,  but  well  above  water.  In  the  northern  part  of  the  bay  there  is  a  sand  beach 
extending  abont  half  a  mile ;  thence  eastward  the  shore  is  very  rocky,  the  bluff  being  about 
300  feet  high,  and  covered  with  a  heavy  growth  of  timber.  The  town,  formerly  a  place  of 
some  promise,  fronts  on  the  northwest  part  of  the  roadstead,  and  the  boat  landing  is  on  the 
north  side  of  a  round  knoll  making  out  about  100  yards  from  the  low  neck  running  to  the 
“Head.”  A  very  considerable  quantity  of  sea  weed  lies  off  here. 

A  hydrographic  sketch  of  the  bay  and  view  of  Trinidad  Head  accompanied  the  Coast  Survey 
Report  for  1851. 

In  working  into  the  anchorage  beat  in  boldly  past  the  outermost  rock  until  the  rock  just  off 
the  eastern  side  of  the  Head  is  in  range  with  the  knoll  (having  a  few  trees  upon  it)  between  the 
town  and  the  Head,  with  the  south  face  of  the  Head  bearing  W.  by  N.,  and  anchor  in  seven 
fathoms,  hard  bottom,  within  one-third  of  a  mile  of  the  rock  and  Head,  having  the  neck  visible 
to  the  westward  of  the  knoll,  and  a  sugar  loaf  rock  beyond  the  neck  showing  over  it.  A  swell 
will  generally  be  found  setting  in.  In  winter  it  is  a  dangerous  anchorage,  and  if  a  vessel  is 
unluckily  caught,  her  chances  of  riding  out  a  southeaster  are  very  few.  Several  Spanish  vessels 
were  wrecked  here  when  it  was  visited  by  them,  and  a  number  of  vessels  have  been  lost  within 
the  last  eight  years. 
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The  secondary  astronomical  station  of  the  Coast  Snrvey  was  on  the  neck,  near  the  town. 
Its  geographical  position  is — 


o 

/ 

tt 

Latitude . 

.  41 

03 

20.0  north. 

Longitude . 

.  124 

08 

08  west. 

h. 

m. 

f. 

Or,  in  time . . 

.  8 

16 

32.5. 

The  town  daring  the  winter  is  nearly  deserted,  but  a  brisk  trade  is  carried  on  in  summer. 
The  Gonneetkm  with  San  Francisco  by  steamers  is  yet  uncertain.  The  land  in  this  vicinity  is 
very  rich,  ^od  well  adapted  to  agriculture.  The  red-wood  trees  grow  around  it,  and  attain  an 
enormous  size.  The  stump  of  one  which  we  measured  was  about  20  feet  in  diameter,  and  a 
dozen  trees  stewing  in  the  vicinity  averaged  over  10  feet.  One  is  affirmed  to  be  standing  on 
the  bank  of  a  small  stream  at  the  southeast  pm*t  of  the  bay  that  measures  over  90  feet  in 
circumference.  The  bark  of  these  tre^  has  a  thickness  of  from  8  to  14  inches;  they  grow 
perfectly  straight,  retaining  their  thickness  to  a  great  height,  begin  to  branch  at  SO  or  100  feet, 
and  frequently  attain  250  feet  in  height.  The  forests  of  this  timber,  when  free  from  under- 
growfh  present  an  imposing  sight. 

“Port  Trinidad ''  was  discovered  June  10,  1775,  by  Heceta  and  Bodega,  and  placed  in  latitude 
41°  07'  N.  Near  it  they  place  a  stream  which  they  call  the  Rio  de  los  Tortolas,  or  Pigeon  river. 

It  was  visited  in  May,  1793,  by  Vancouver,  who  says,  (voL  n,  page  245:)  “In  an  excursion 
made  by  Mr.  Menzies  to  the  hill  composing  the  projecting  headland  that  forms  the  northwest 
side  of  the  bay,  he  found,  agreeably  with  Senor  Maurelli's  description,  the  [wooden]  cross 
which  the  Spaniards  had  erected  on  their  taking  possession  of  the  port;  and  though  it  was  in 
a  certain  state  of  decay  it  admitted  of  his  copying  the  following  inscription:  ‘  Carolus  IIJ^ 
Dd  0.  HysparUarum  BexJ  ' ' 

Vancouver  placed  it  in  latitude  41®  04'  N. — (VoL  I,  page  200.) 

In  Borne  American  maps  antecedent  to  the  Coast  Survey  determinations  on  the  Pacific  the 
indentation  of  the  coast  between  Mendocino  and  Trinidad  was  called  “Bay  of  Trinidad.” 

The  shore  running  NW.  by  N.  from  Trinidad  Head  for  5  miles  is  remarki^)ly  broken  and 
rodc}',  which  induced  Vancouver  to  call  its  northern  extremity  Bocky  Point.  He  placed  it  in 
41°  08^  About  (me  mile  off  it  lie  several  rocks  that  are  sometimea  known  as  the  “Turtles.” 

In  January,  1603,  Vizcaino’s  vessels  separated  during  heavy  weather,  and  the  smaller  sailed, 
onder  Antonio  Flores,  the  pilot,  to  the  northward  in  search  of  Vizcaino;  and  when  in  latitude 
41°,  with  a  gale  from  the  SW.,  he  ran  before  it  until  he  found  shelter  behind  a  great  rook, 
where  he  anchored.  Was  this  under  Rocky  Point? 

Prom  Rocky  Point  the  shore  takes  a  gentle  sweep  eastward,  making  its  greatest  indentation 
at  the  north  end  of  the  once  famous  Gold  Bluff,  in  latitude  41°*  27'  N.,  and  longitude  124°  OS' 
W.,  and  then  trending  westward  to  Crescent  City.  Gold  Bluff  has  an  extent  of  10  miles,  and 
is  very  bold  and  high. 

Seddin^  8  Bock  lies  6  miles  broad  off  Gold  Bluff,  in  latitude  41°  21',  and  longitude  124°  10'. 
It  is  a  single  large  rocky  islet  about  200  feet  high,  and  reported  to  have  deep  water  all  around 
it,  with  no  outlying  dangers;  but  its  vicinity  has  not  been  surveyed.  Vancouver  places  it  in 
latitude  41°  25'  on  his  chart,  and  4  miles  oflF  shore;  but  in  the  narrative  states  the  distance  at 
half  a  league,  and  that  it  is  half  a  mile  in  circuit.  His  track  lies  inside  of  it. 

47  9 
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KLAMATH  BIYEIL 

The  mouth  of  this  riyer  ia  in  latitude  41°  33'  N.,  longitude  124°  05'  W.  It  is  perhaps  200 
yards  wide;  having  a  long  sand  spit  on  the  south  side  running  northwest,  and  parallel  to  the 
high  hills  that  form  the  north  shore.  South  of  the  entrance  for  a  mile  and  a  half  are  outlying 
rocks,  and  at  the  north  side  of  the  entrance  lie  several  others.  It  is  reported  to  have  2J  fathoms 
upon  the  bar.  Upon  passing  it  in  1853,  within  less  than  a  mile,  the  sea  was  breaking  across  it, 
and  no  appearance  of  a  safe  channel  was  presented.  One  or  two  small  schooners  are  said  to 
have  entered  it;  but  we  have  been  assured  that  the  mouth  was  completely  closed  in  the  winter 
of  1851. 

McArthur  reports  in  1850:  “the  river  has  17  feet  on  the  bar  at  mean  low  water.  It  is  not 
diflScult  of  entrance  with  a  good  breeze,  but  very  difficult  to  get  out  of,  the  current  running  so 
strong  that  sailing  vessels  must  come  out  stem  foremost  to  he  steered 

Three  or  four  miles  northward  of  the  Klamath  is  a  small  sharp  indentati(Hi  at  the  mouth  of 
a  gulch,  off  which  lie  several  small  and  one  large  rock;  but  from  a  distance  of  a  mile  and  a  half 
we  were  unable  to  determine  whether  any  stream  opened  here.  It  has,  however,  received  the 
name  of  False  Klamath,  because  it  has  misled  small  coasters  seeking  for  the  Klamath,  although 
there  is  no  sand  point  on  either  side,  as  exists  at  the  latter.  The  coast  continues  bold  for  several 
miles,  when  the  hills  begin  to  recede  and  the  shores  present  many  pleasant  slopes,  unincumbered 
with  forests  and  now  under  cultivation.  The  shore  is  low  and  regularly  sweeps  to  the  west¬ 
ward  for  a  couple  of  miles,  forming  the  roadstead,  which  will  be  next  described. 

CBESCENT  CITY  BAY. 

This,  the  most  dangerous  of  the  roadsteads  usually  resorted  to  on  the  coast,  has  acquired 
much  importance  on  account  of  the  town  (Crescent  City)  being  the  dep6t  for  the  supplies  of 
miners  working  the  gold  diggings  on  the  Klamath,  Trinity,  and  Salmon  rivers.  It  is  filled  with 
sunken  rocks  and  reefs,  and  has  a  goodly  number  showing  above  water.  No  vessel  should 
think  of  gaining  an  anchorage  here  without  a  pilot,  or  perfect  knowledge  of  the  hidden  dangers. 
No  sunken  rocks  are  now  known  to  exist  outside  of  the  line  of  visible  ones,  except  one  awash, 
SW.  I  W.  and  a  little  more  than  half  a  mile  distant  from  the  light-house.  A  depth  of  10 
fathoms  exists  all  around  it,  and  7  or  8  fathoms  outside  of  the  visible  rocks.  The  usual  an¬ 
chorage  is  on  a  line  half-way  between  the  light-house,  and  the  north  side  of  the  large  islet 
three-quarters  of  a  mile  east  of  it,  in  3  J  fathoms,  hard  bottom.  In  this  position  some  outlying 
rocks  will  be  within  300  yards  W.  NW  ;  the  three-fathom  curve  within  the  same  distance,  and 
the  beach  half  a  mile  off.  At  low  water  the  beach  reaches  out  fully  100  yards.  Landing  is 
difficult,  and  is  usually  effected  at  the  SW.  part  of  the  beach  near  the  rocks.  To  reach  the 
above  anchorage  run  for  the  small  rock,  bearing  SE.  by  E.  |  E.,  one  and  a  half  mile  from  the 
light-house;  pass  on  the  east  side  of  it,  and  then  about  300  yards  west  of  the  large  islet  half  a 
mile  W.  NW.  of  it;  when  abreast  of  this,  run  for  the  southwestern  part  of  the  town  until  the 
light  bears  about  west,  and  anchor  in  fathoms.  To  enter  or  leave  it  at  night,  as  is  done  by 
the  mail  and  coasting  steamers,  requires  a  perfect  local  knowledge  of  the  dangers  and  pecu¬ 
liarities  of  the  landmarks.  Coasting  steamers,  in  fine  weather,  usually  anchor  close  in  shore  to 
discharge  freight,  which  is  received  in  lighters. 
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In  summer  there  is  always  some  swell  here,  but  in  winter  it  rolls  in  fearfully,  and  vessels 
must  choose  a  position  to  be  ready  to  run  to  sea  at  the  approach  of  a  southeaster. 

Communication  is  maintained  with  San  Francisco  and  other  ports  by  mail  and  coasting 
steamers,  which  generally  carry  as  many  passengers  and  as  much  freight  for  this  place  as  they 
carry  to  the  Columbia  river. 

The  town  lies  NW.  from  the  anchorage,  immediately  on  the  low  shore;  old  drift  logs,  in 
some  instances,  forming  the  foundation  for  wooden  houses.  In  August,  1853,  there  were  about 
135  houses  of  all  descriptions.  Now  the  number  is  doubled;  the  lands  adjacent  are  being  cul¬ 
tivated;  a  grist-mill  has  been  built  which  turns-out  75  barrels  of  flour  per  day,  and  a  good  trail 
leads  to  the  “diggings.’^ 

The  SW.  ^oint  of  the  bay  is  elevated  about  25  feet  and  continues  so  to  the  westward.  The 
light-house  is  erected  on  the  rocky  islet  about  300  yards  from  the  point,  and  connected  with  it 
at  low  tides  by  a  broken  mass  of  rocks,  over  which  a  single  foot-bridge  is  constructed. 

•  .A  hydrographic  sketch  of  Crescent  City  harbor  appeared  in  the  Coast  Survey  Report  for 
1854. 

CBESCENT  CITY  LIGHT-HOUSE. 

The  building  consists  of  a  keeper^  s  dwelling  of  stone,  the  natural  color  (grey,)  and  one  and 
a  half  stories  high,  with  a  low  tower  of  brick,  plastered  and  whitewashed,  rising  from  the  centre 
and  surmounted  by  an  iron  lantern,  painted  red.  It  is  situated  at  the  southwest  part  of  the 
roadstead  on  the  seaward  extremity  of  the  Island  point,  which  is  here  about  45  feet  above  high 
water. 

The  light  is  a  fixed  white  light  varied  hy  fiashes^  of  the  4th  order  of  Fresnel;  illuminates  315® 
of  the  horizon,  and  was  first  exhibited  December  10,  1856.  It  shows  from  sunset  to  sunrise. 
It  is  80  feet  above  high  sea  level,  and  should  be  seen  in  a  favorable  state  of  the  atmosphere 
from  a  height  of  10  feet  at  a  distance  of  14  miles,  20  feet  at  a  distance  of  15|  miles,  30  feet  at 
a  distance  of  16J  miles. 

The  geographical  position  of  the  light  as  determined  by  the  Coast  Survey  is: 


o  9  n 

Latitude  .  41  44  34.2  north. 

Longitude . . .  124  11  22  west. 

Am.#. 

Or,  in  time . . .  8  16  45 


Magnetic  variation  17®  52'  east,  July,  1851,  with  a  yearly  increase  of  1'.4. 

From  Gape  Mendocino  it  bears  N.  by  W.  79^  miles. 

The  secondary  astronomical  station  of  the  Coast  Survey  was  on  the  point  on  the  land  side  of 
the  light-house,  near  a  few  Indian  huts,  existing  in  1853. 

Its  geographical  position  is: 


0/9/ 

Latitude . . .  41  44  44.0  north. 

Longitude .  124  11  14  west. 

Am.#. 

Or,  in  time . .  8  16  44.9 
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POINT  SAINT  GBORGB. 

This  point  lies  two  miles  W.  by  N.  from  Crescent  City  light.  The  point  is  from  50  to  100 
feet  high,  with  table  land  some  distance  back.  It  is  bounded  by  hundreds  of  rocks,  some  of 
which  rise  perpendicularly  200  feet  from  the  water.  Three  or  four  of  the  largest  present  a 
remarkably  white  appearance,  which  serves  to  distinguish  this  point.  The  extensive  reef  in 
its  vicinity  may  have  led  to  confusion  amongst  the  old  discoverers,  by  their  confounding  it  with 
Cape  Orford. 

The  point  appears  to  us  to  be  the  Cape  San  Sebastian  of  Vizcaino,  who,  after  the  separation 
of  his  vessels,  continued  his  explorations  northward,  and  on  January  20,  1603,* when  in  lati¬ 
tude  42^  N.,  reached  a  high  white  bluff,  which  he  named  in  honor  of  the  saint  of  that  day. 
On  the  day  preceding  Antonio  Flores,  his  pilot,  in  the  smaller  vessel^  supposed  himself  in  lati¬ 
tude  43^  N.,  where  the  land  formed  a  cape  or  point,  which  he  called  Gape  Bianco,  and  from  that 
point  the  land  ran  NW.  Near  the  point  he  discovered  a  Icuge  and  rapid  river,  which  he 
endeavoured  to  enter,  but  could  not  from  the  force  of  the  current.  We  are  inclined  to  believe 
that  both  names  refer  to  the  same  cape,  and  that  the  river  was  the  Klamath,  14  miles  south¬ 
ward,  or  the  Chekto,  15  miles  northward. 

Upon  Spanish  charts,  and  on  an  English  map  of  Russian  discoveries,  published  in  1761,  we 
find  a  cape  hereabout  laid  down,  under  the  appellation  Cabo  Blanco  de  San  Sebastian. 

The  present  name  was  given  to  the  cape  by  Vancouver  in  1792.  He  placed  it  in  latitude 
4P  46i'  N. 

DRAGON  BOCKS. 

This  name  is  applied  to  the  rocks  and  reef  extending  W.NW.  from  Point  St.  George  for  a 
distance  of  6  miles.  The  locality  has  never  been  surveyed  in  detail,  but  a  wide  passage  exists 
inside  of  the  reef,  and  is  invariably  used  by  the  mail  and  coasting  steamers,  when  entermg  or 
leaving  Crescent  City  bay.  There  are  10  or  12  outlying  rocks,  and  many  sunken  ones,  with 
the  passage  running  between  them  and  those  close  to  shore.  This  passage  is  about  a  mile  in 
width,  has  10  fathoms  in  it,  and  the  general  course  through  is  nearly  NW.  and  SE.,  but  not 
straight.  Among  the  multitude  of  rocks  on  the  land  side  of  the  passage  are  three  very  large 
and  prominent  ones  about  200  feet  high.  It  has  been  already  stated  that  several  of  the  largest 
rocky  islets  have  a  well  marked  white  appearance,  occasioned  in  part  by  the  deposits  of  sea 
birds. 

This  name  was  first  given  by  Vancouver  in  1792.  The  general  name  now  used  is  Orescent 
City  reef. 

For  January,  1859,  the  line  of  eqiLcd  magnetic  variation  of  18^  east  crosses  the  coast  line  north 
of  Point  St.  George,  in  41°  50',  and  in  latitude  41°  40'  crosses  the  126°  of  longitude.  This  line 
moves  southward  about  a  mile  and  a  half  annually. 

ST.  GEORGE'S  BAY. 

From  Point  St.  George  the  coast  runs  straight  for  12  miles  N.  J  W. ;  thence  W.NW.  for  9 
miles,  forming  a  deep  indentation,  called  by  Vancouver  St.  George's  Bay.  On  the  Coast  Survey 
reconnsissanoe  of  it  in  1850  it  is  named  Pelican  bay.  For  8  miles  from  Point  St.  George  the 
shore  is  low  for  some  distance  back,  and  fronted  by  a  sand  beach  to  the  mouth  of  a  small  stream 


Digitized  by 


THE  UKITED  STATES  OOAST  SUBYEY. 


873 


called  SmiiVa  river.  The  entranoe  to  this  river  we  looked  for  in  vain  from  the  deck  of  the 
steamer,  although  scarcely  two  miles  oflF  shore,  but  were  able  to  form  a  good  estimate  as  to  where 
it  shcHiid  open  by  the  peculiarities  of  the  northern  bank,  which  was  a  low  perpendicular  bluff. 
Its  approximate  geographical  position  is: 

o  t 

Latitude .  41  54  north. 

Longitude .  124  11  west. 

The  “Smithes  river''  of  recent  maps  and  descriptions  is  a  myth.  North  of  this  small  stream 
the  coast  acquires  an  elevation  of  about  one  or  two  hundred  feet  for  a  short  distance  inland, 
and  is  bounded  by  high  mountains. 


COAST  OF  OREGON. 

About  three  miles  by  the  shore  to  the  northward  from  the  deepest  part  of  St.  George's 
bay,  the  boundary  line  of  California  and  Oregon,  of  42^  N.  latitude,  strikes  the  coast  near  a 
noticeable  h^b  pyramidal  mound,  rising  abruptly  from  the  plateau,  which  is  destitute  of  timber. 

CHEKTO  BIVEB. 

Five  miles  from  the  deepest  part  of  St.  George's  bay,  and  in  latitude  42^  01'  N.,  longitude 
124°  15'  W.,  (both  approximate,)  empties  a  stream  which  is  from  50  to  60  yards  wide 
at  its  mouth,  with  banka  about  100  feet  high,  and  bounded  half  a  mile  inshore  by  very  high 
hills.  It  appears  deep  and  sluggish,  and  in  August,  1853,  was  completely  closed  at  the 
mouth  by  a  heavy  gravel  beach.  The  anchorage  off  it  is  open  and  exposed  from  west  to  south, 
with  several  reefs  in  and  around  it.  No  survey  or  reconnaissance  has  been  made.  We  found 
Indian  huts  in  great  numbers  upon  both  banks,  but  most  of  the  Indians  were  engaged  higher 
up  the  stream  in  taking  salmon. 

On  the  Coast  Survey  charts  of  1853  this  stream  was  marked  lUimis  river. 

Prom  Point  St.  George  to  an  arched  rock  about  40  feet  high,  in  latitude  42®  11',  the  course  is 
NW.  by  N.  27  miles.  The  coast  between  the  Chekto  and  the  point  within  a  mile  of  the  arch 
is  high,  bold,  compact,  and  bordered  by  vast  numbers  of  rocks,  with  very  deep  water  close 
inshore.  Prom  this  the  shore  runs  nearly  NW.  by  N.  i  N.  for  40  nailes  to  Cape  Orford,  making 
a  long  gentle  curve  of  4  miles  to  the  eastward,  and  being  in  general  high,  abrupt,  and  rocky. 

booub's  biver. 

Within  the  long  stretch  just  referred  to  is  found  the  entrance  of  Rogue's  river,  in  latitude 
42®25'N.  and  longitude  124®  22'  W.,  both  approximate,  having  a  long,  low,  sandy  point  on 
the  south  side,  and  a  high,  steep  hill,  with  two  large  rocks  off  its  base  at  the  north  side.  It 
comes  from  the  interior  between  high  mountains,  and  it  is  next  to  impossible  to  travel  along  its 
course.  Just  within  the  entrance  and  on  the  north  side  were  large  Indian  villages  in  1853, 
When  passing  it  in  moderate  northwest  weather  the  sea  was  breaking  heavily  across  the  bar, 
find  this  is  reported  to  be  generally  the  case.  It  has  not  been  examined  or  surveyed,  and  the 
depth  of  water  on  the  bar  is  variously  reported  from  10  to  18  feetj  the  former,  doubtless,  nearer 
the  truth.  McArthur  reports  ten  feet  on  the  bar,  but  that  the  channel  is  too  narrow  for 
sailing  vessels  to  turn  in.  In  the  spring  of  1850  the  New  York  pilot  boat  W.  G.  Hagstaff 
entered  the  river,  and  we  believe  was  attacked  by  the  Indians,  deserted,  plundered,  and  burnt. 
The  next  vessel  that  entered  was  the  schooner  Sam.  Roberts,  in  July  of  the  same  year,  which 
got  out  safely.  We  know  of  no  other  vessels  ever  having  made  the  attempt. 
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Near  the  entrance  commences  the  detached  deposits  of  auriferous  sand  and  gravel,  which  are 
found  northward  along  the  coast  to  the  Coquille  river. 

The  name  of  the  river  was  suggested  by  the  dishonest  propensities  of  ihe  natives  in  its 
vicinity.  On  the  maps  it  is  called  Toutounis,  and  the  Too-too-tut-na  or  EdmueL  These  names, 
wo  judge,  have  arisen  from  misapprehension,  because  the  Indians  hereabouts  when  asked  a 
question  which  they  do  not  understand,  answered  too-ta,  too-ta,  tod-ta^  signifying  negation, 
and  rendered  more  emphatic  by  repetition.  Or  the  name  may  be  derived  from  the  Too-too-twi 
village,  some  distance  up  the  river.  That  existing  (1853)  on  the  north  head  of  the  month  of 
the  river  is  Tar-shoots.  Several  campaigns  have  been  made  against  the  Bogue  River  Indians, 
and  they  have  been  found  a  warlike  and  troublesome  race;  but  the  manner  in  which  they  were 
treated  by  some  of  the  early  settlers  was  well  calculated  to  rouse  them  to  a  war  of  retaliation. 

rogue’s  river  reef. 

The  rocky  islets  composing  this  reef  are  not  so  large  as  the  Dragon  rocks,  and  run  more 
nearly  parallel  with  the  coast  line.  The  southern  group  of  rocks  lies  W.  i  N.,  about  four 
miles  from  the  north  head  of  the  entrance  to  Rogue’s  river,  and  stretches  northward  three 
miles,  where  a  gap  occurs  between  them,  and  another  cluster  lying  a  mile  and  a  half  off  shore. 
Off  this  inner  group  lie  several  dangerous  sunken  rocks,  which  must  be  sharply  watched  from 
aloft  when  the  sea  is  not  heavy  enough  to  break  upon  them.  As  seen  from  the  southward,  the 
inside  rock  of  the  outer  group  shows  a  perpendicular  face  eastward,  and  sloping  back  to  the 
west.  The  channel  through  this  reef  is  perhaps  a  mile  wide,  but  more  dangerous  than  any 
other  on  the  coast.  No  hydrographic  survey  has  been  made  of  it,  and  it  is  never  used  by  the 
coasting  steamers. 

Abreast  of  the  northern  part  of  this  reef  is  a  five-mile  stretch  of  low  sand  beach,  backed  by 
high,  rugged,  wooded  hills,  when  the  shore  changes  to  an  abrupt  and  precipitous  face  to  Port 
Orford.  Many  rocks  closely  border  the  shore,  and  five  miles  south  of  Port  Orford  a  high 
rocky  islet  lies  nearly  a  mile  off  the  base  of  a  hill  about  1,000  feet  high. 

PORT  ORFORD. 

This  is  by  far  the  best  summer  roadstead  on  the  coast  between  Los  Reyes  and  the  Strait  of 
Juan  de  Puca.  Prom  the  extremity  of  the  SW.  point  eastward  to  the  main  shore  the  distance 
is  two  miles,  and  from  this  line  to  the  greatest  bend  of  the  shore  northward  the  distance  is  one 
mile.  The  soundings  within  this  space  range  from  16  fathoms  close  to  Tichenor’s  Rock,  forming 
the  SW.  point  of  the  bay,  to  3  fathoms  within  one-quarter  of  a  mile  of  the  beach  on  the  north¬ 
east  side;  with  5  fathoms  at  the  base  of  the  rocky  points  on  the  northwest  side  towards 
Tichenor’s  Rock,  one  mile  off  the  shores  of  the  bay,  the  average  depth  is  about  14  fathoms, 
regularly  decreasing  inshore. 

The  point  forming  the  western  part  of  the  bay  presents  a  very  rugged,  precipitous  outline, 
and  attains  an  elevation  of  350  feet.  Its  surface  is  covered  with  excellent  soil  and  with  a  sparse 
growth  of  fir.  From  this  point  the  shore  becomes  depressed  to  about  60  feet  at  the  northern 
or  middle  part  of  the  shore  of  the  bay  where  the  town  is  located.  The  hills  behind  are 
covered  with  a  thick  growth  of  fir  and  cedar. 

The  anchorage  is  usually  made  with  the  eastern  end  of  the  town  bearing  north,  being  just 
open  to  the  east  of  a  high  rock  on  the  beach,  in  6  fathoms  water,  hard  bottom;  having  a  sharp, 
high  point  bearing  NW.  by  W.  one-quarter  of  a  mile  distant,  the  beach  in  front  of  the  town 
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distant  a  quarter  of  a  mile;  and  three  rocks  just  in  the  three-fathom  line  E.  by  N.,  distant  half 
a  mile.  Steamers  anchor  a  little  to  the  eastward  of  this  position,  and  closer  to  the  town,  in  4 
fathoms.  Coasters  from  the  south  in  summer  beat  up  close  inshore,  stretching  inside  of  the 
outlying  islets  to  avoid  the  heavy  swell  outside.  Coming  from  the  northward  they  keep  just 
outside  of  a  high  rock  one-third  of  a  mile  off  the  western  head,  and  round  Tichenor's  Rock 
within  half  a  mile.  In  winter  anchor  far  enough  out  to  be  ready  to  put  to  sea  when  a  south¬ 
easter  comes  up.  During  a  protracted  gale  in  December,  1851,  a  terrible  sea  rolled  in  that  no 
vessel  could  have  ridden  out.  The  old  steamer  Sea  Gull  was  driven  northward,  and  lost  two 
weeks  in  regaining  her  position,  and  the  mail  steamer  Columbia  hardly  held  her  own  for  many 
hours  off  the  Orford  reef. 

The  usual  landing  is  between  the  rock  called  Battle  Rock,  north  of  the  anchorage,  and  the 
point  of  rock  close  on  its  west  side.  A  road  is  cut  from  here  up  to  the  town,  which  consists  of 
but  a  few  houses.  Sometimes  a  landing  is  made  on  the  rocky  beach  a  quarter  of  a  mile  west¬ 
ward  of  Battle  Rock,  in  the  bight  where  a  sloping  grassy  bluff  comes  to  the  water;  but  this 
landing  is  over  a  rocky  bottom.  A  road  is  cut  up  the  slope  to  the  site  of  the  military  post  of 
Port  Orford,  which  is  now  abandoned. 

from  “Battle  Rock''  the  shore  eastward  is  skirted  by  sand  beach  for  1|  mile  to  a  rough, 
rocky  point  called  Coal  Point.  About  midway  in  this  distance  empties  a  small  creek,  whose 
banks  are  composed  of  a  deposit  of  auriferous  sand  and  gravel,  the  same  as  found  in  front  of 
the  town  abreast  of  Battle  Bock,  and  which  has  yielded  as  high  as  $30  to  $40  per  diem  to  each 
miner. 

Several  attempts  have  been  made  to  open  a  road  from  this  place  to  the  mines  about  60  or  70 
miles  eastward,  but  thus  far  without  success.  Several  parties  have  gone  through,  but  could 
find  no  direct  available  route  for  pack  animals.  Upon  the  opening  of  such  a  road  it  would 
become  a  large  depot  of  supply  for  the  interior.  In  the  neighborhood  of  Port  Orford  are  found 
immense  quantities  of  the  largest  and  finest  white  cedar  on  the  coast,  and  for  some  years  a 
saw-mill  has  been  in  operation,  affording  a  small  supply  for  the  San  Francisco  market  of  this 
lumber,  unapproachable  in  quality  by  any  on  the  Atlantic  coast. 

The  primary  astronomical  station  of  the  Coast  Survey,  established  here  in  1851,  is  on  the 
top  of  the  ridge  just  west  of  the  town,  at  a  height  of  262  feet  above  the  sea,  and  within  a  few 
yards  of  the  western  edge  of  the  bluff.  Its  geographical  position  is: 


O  /  ff 

Latitude .  42  44  21.7  north. 

Longitude . . .  124  28  47  west. 

Am.  <. 

Or,  in  time .  8  17  55.2 


Magnetic  variation  18®  29'  east,  in  November,  1851,  with  a  yearly  increase  of  about  1'.4. 
From  this  station  Tichenor's  Rock  bears  S.  by  W.,  three  quarters  of  a  mile  distant. 

The  secondary  astronomical  station  (1853)  is  in  front  of  the  town,  north  of  Battle  Rock,  and 
within  50  yards  of  the  edge  of  the  bluff.  Its  geographical  position  is: 


o  f  ff 

Latitade .  42  44  28.2  north. 

Lon^tade . . .  ^24  28  13  west. 

Hm  m. 

Or,  in  time .  ®  52.8 


The  correct  establishment  or  mean  interval  between  the  time  of  the  moon's  transit 
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and  the  time  of  high  water  ie  XIA.  XXTIm.  The  mean  rise  and  fall  of  tides  is  6.1  feet;  of 
spring  tides  6.8  feet,  and  of  neap  tides  3.7  feet.  The  mean  duration  of  the  flood  is  6^.  ISm., 
of  the  ebb,  6A.  7w.,  and  of  the  stand  Oh.  39m.  The  average  difference  between  the  corrected 
establishment  of  the  a.  m.  and  p.  m.  tides  of  the  same  day  is  16.  22m.  for  high  water  and 
06.  40m.  for  low  water.  The  differences  when  the  moon’s  declination  is  greatest  are  26.  12m. 
and  16.  28m.,  respectively.  The  average  difference  in  height  of  those  two  tides  is  1.4  foot  for 
the  high  waters,  and  2.6  feet  for  the  low  waters.  When  the  moon’s  declination  is  greatest 
those  differences  are  2.3  feet  and  3.8  feet,  respectively.  The  average  difference  of  the  highest 
high  and  lowest  low  waters  of  the  same  day  is  7.1  feet,  and  when  the  moon’s  declination  is 
greatest  8.2  feet.  The  highest  high  water  in  the  twenty-four  hours  occurs  about  106.  45m. 
after  the  moon’s  upper  transit,  (southing,)  when  the  moon’s  declination  is  north,  and  about 
16.  14m.  before  when  south.  The  lowest  of  the  low  waters  occurs  about  7  hours  after  the 
highest  high  water. 

This  bay  was  called  Ewing  Harbor  in  1860  by  McArthur,  but  is  now  known  by  no  other 
name  than  Port  Orford,  from  its  proximity  to  Gape  Orford.  A  sketch  of  it  was  published  by 
the  Coast  Survey  Office  in  1854. 

From  thQ  western  extremity  of  Port  Orford,  Cape  Orford  or  Blanco  bears  NW.  i  N.,  distant 
6  miles,  the  shore  line  between  them  curving  eastward  about  a  mile.  Immediately  north  of 
Port  Orford  it  is  composed  of  a  very  broad,  loose  sand  beach,  backed  by  a  long  uniform  swid 
ridge  of  100  feet  height,  covered  with  grass,  fern,  sallal  bushes,  and  a  few  firs;  while  behbd 
this  the  ground  falls  and  forms  lagoons  and  marshes.  This  ridge  extends  nearly  to  the  mouth 
of  a  stream  called  EUe  river ^  miles  from  Tichenor’s  Rock.  This  narrow  stream,  fordable  at  its 
mouth  at  low  tides,  comes  for  miles  through  broad  marshes  covered  with  fir  and  white  cedar, 
and  an  almost  impenetrable  undergrowth.  The  south  side  at  the  mouth  is  low,  sandy,  and  flat; 
the  north  side,  a  slope  rising  from  the  marsh  inshore  and  terminating  on  the  beach  in  a  perpen¬ 
dicular  bluff,  averaging  100  feet  high,  covered  with  timber  to  its  very  edge  for  a  couple  of 
miles,  when  the  timber  retreats  some  distance  inland.  The  face  of  this  bluff  exhibits  vast 
numbers  of  fossil  shells  in  the  sandstone.  At  its  base  a  sand  beach  exists  which  may  be 
travelled  at  low  water. 

CA?E  oEFonn,  on  blanco. 

In  making  this  cape  from  the  northward  or  southward  it  presents  a  great  similarity  to  Point 
Conception;  appearing  first  as  an  island,  because  the  neck  connecting  it  with  the  main  is 
comparatively  low,  flat,  and  destitute  of  trees,  with  which  the  cape  is  heavily  covered  to  the 
edge  of  the  cliff.  It  is,  perhaps,  over  200  feet  high,  but  the  trees  upon  it  make  it  appear  at 
least  100  feet  more.  The  sides  are  very  steep,  and  worn  away  by  the  action  of  the  sea,  showing 
a  dull  whitish  appearance  usually,  but  bright  when  the  sun  ie  shining  upon  them.  At  the  base 
are  many  black  rocks  and  ledges  stretching  out  to  form  the  inner  part  of  Orford  reef.  In  the 
bend,  southeast  of  the  cape,  rises  a  large,  high,  single  rock,  about  100  yards  from  the  beach. 

The  approximate  geographical  position  of  the  cape  is: 

o  / 

Latitude .  42  50  north. 

Longitude . . .  124  30  west. 

Being  thus  the  most  western  part  of  the  main  land  until  we  reach  latitude  47"  50'. 

From  it  Cape  Mendocino  bears  S.  by  E.  |  E.,  distant  145  miles;  Gape  Disappointment  light, 
at  the  north  head  of  the  entrance  to  the  Columbia,  N.  by'W.  ^  W.,  distant  207  miles;  and 
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n\i  Tatoosh  island  light,  oflF  Cape  Flattery,  N.NW,,  332  miles.  Prom  the  line  joining  Blanco  and 

Ik,  Cape  Disappointment  the  coast  does  not,  in  any  place,  leave  it  more  than  12  miles. 

A  light  of  the  first  order  is  required  upon  this  cape,  or  upon  one  of  the  rocky  islets  of  the 
erei  outlying  reef. 

Uk  Upon  old  Spanish  maps  a  cape  near  this  latitude  has  been  called  Blanco,  from  the  assertion 

fell  that  Antonio  Flores  discovered  and  so  named  it  in  1603.  He  says  that  from  this  cape  the  coast 

^  trends  northwest,  and  near  it  he  found  a  large  river  which  he  tried  to  enter,  but  could  not  on 

bis  account  of  the  strong  current  running  out. 

mm  At  that  time  the  magnetic  declination  must  have  been  about  zero,  and  perhaps  several 

Ikik  degrees  west.  Assuming  it  as  zero,  the  coast  thence  northward  fpr  nearly  100  miles  trended 

it  N.  by  E.  J  E.  In  a  translation  of  Russian  voyages  to  the  northwest  coast,  published  in  1761, 

we  find  a  cape  laid  down  in  latitude  42 called  C.  Blanco  de  San  Sebastian,  thus  combining 
Vizcaino^ 8  discovery  and  his  pilot^s. — (See  remarks  upon  Point  St.  George.) 
iigi  The  name  Orford  was  given  by  Vancouver,  in  1792,  and  placed  by  him  in  latitude  42^  52'. 

liij-  On  the  western  coast  this  name  is  now  almost  invariably  used. 


i“ 


0' 


■ij' 
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ORPORD  BEEF. 

About  4  miles  oflF  the  coast,  between  Port  and  Cape  Orford,  lies  a  group  of  rocky  islets  and 
sunken  rocks.  There  are  seven  large,  high  ones  within  an  area  of  one  square  mile,  with  small 
ones  that  are  just  awash,  and  others  upon  which  the  sea  only  breaks  in  very  heavy  weather. 

The  southeastern  rock  is  called  the  “Fin  rock,"  and  has  a  perpendicular  face  to  the  south¬ 
west,  with  a  sloping  surface  to  the  northeast.  Near  it  are  several  low,  black  rocks.  The  Fin 
rock  lies  W.  |  N.,  distant  4  J  miles  from  the  western  point  of  Port  Orford,  but  the  general  direction 
of  the  other  six  is  N.NW.  from  Fin  rock.  West  from  Port  Orford,  and  distant  4i  miles,  is  a 
small,  black  rock,  and  near  it  a  smaller  one,  upon  which  the  sea  breaks  only  occasionally.  W. 
by  N.  ^  N.,  distant  4|  miles  from  Port  Orford,  lies  the  largest  of  the  seven  islets,  rising  up  with 
high  and  nearly  perpendicular  sides.  On  the  same  course,  and  a  mile  and  a  quarter  further 
out,  is  a  small  rock,  and  half  way  between  them  a  rock  awash.  This  is  the  northern  limit  of 
the  group. 

Stretching  S.SW.  for  a  mile  and  a  third  from  Cape  Orlbrd  are  numerous  rocky  islets  and 
sunken  rocks,  with  large  fields  of  kelp ;  but  ceasing  at  that  distance,  a  passage  is  left  one  and  a 
half  mile  wide  between  them  and  the  northern  islets  of  the  outer  group.  The  course  through 
the  middle  of  the  passage,  clearing  th*e  rock  called  Klooqueh,  oflT  the  western  point  of  Port 
Orford,  is  N W.  by  W. ,  with  ten  fathoms  rocky  bottom  on  the  shoalest  part  of  that  line. 

This  passage  is  in  constant  use  by  mail  and  coasting  steamers,  but  the  hydrography  of  the 
reef  has  not  yet  been  executed,  and  only  a  preliminary  examination  of  the  position  of  the  outer 
rocks.  Although  the  general  trend  of  the  southern  group  is  N.NW.,  it  is  very  probable  that 
they  are  a  continuation  of  the  reef  making  out  from  the  cape. 

One  mile  north  of  Cape  Orford  empties  a  small  stream  having  a  great  number  of  rocks  ofi*  its 
mouth.  In  1851  it  was  usually  called  Sikhs  river,  the  “jargon"  name  for  friend.  On  some 
maps  we  find  a  stream  near  this  locality  called  the  Sequalchin  river.  The  village  upon  the 
Sikhs  is  called  Te-ch^h-qaut. 

Prom  Point  Boneta  to  Cape  Orford  the  extent  of  shore  line  is  388  miles;  Boneta  to  Mendocino 
being  223  miles. 

Gcneroi/co^ttres. — Prom  Cape  Mendocino  the  hills  upon  the  seaboard  range  about  3,000  feet 
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high,  ninniDg  parallel  with  the  coast  at  a  distance  of  from  3  to  8  miles;  receding  aomewhat  at 
the  Eel  river  valley  and  Point  St.  George;  and  at  other  points  coming  abruptly  to  the  ocean. 
The  whole  face  of  the  country  is  covered  with  dense  forests,  and  offers  almost  insurmountable 
obstacles  to  the  opening  of  roads  intended  to  strike  the  trail  leading  along  the  valleys  of  the 
Sacramento  and  Wallamut. 

Northward  of  Gape  Orford  the  appearance  and  nature  of  the  coast  assumes  a  marked 
change.  Long  reaches  of  low  white  sand  beach  occur,  and  sand  dunes,  broken  by  bold  rocky 
headlands,  and  backed  by  high  irregular  ridges  of  mountains.  On  the  sea^face  and  soutiiem 
sides  of  many  of  these  prominent  points  no  timber  grows,  and  they  present  a  bright  lively 
green  of  fern,  grass,  and  bushes.  The  general  altitude  of  the  mountains  appears  the  same  as 
to  the  southward. 

COQLflLiLE  m VeR. 

From  Cape  Orford  to  the  mouth  of  the  Coquille,  in  latitude  43^  7',  the  coast  runs  exactly 
north,  with  a  slight  curve  of  a  mile  and  a  half  eastward,  and  a  short  distance  north  of  Orford 
consists  of  a  low  sand  beach,  immediately  behind  which  are  long  shallow  lagoons  receiving  the 
water  from  the  mountains,  but  having  no  visible  outlet  to  the  sea.  Along  this  shore  the 
soundings  range  from  7  to  15  fathoms  at  a  distance  of  a  mile. 

The  south  point  of  the  entrance  to  this  river  is  a  high  bluff  headland,  whilst  the  north  poiut 
is  a  long,  low,  narrow  spit  of  sand,  overlapping,  as  it  were,  the  southern  head,  so  that  the 
channel  runs  parallel  with  and  close  under  it,  (1851.)  A  short  distance  off  it  lie  several  rcx^ 
but  not  of  sufficient  size  to  lessen  the  western  swell  which  breaks  continually  across  the  bar. 
The  widest  part  of  the  mouth  is  less  than  100  yards,  after  which  tbe  river  spreads  out  into  a 
large  sheet  of  shallow  water,  about  two  miles  long  by  three-quarters  of  a  mile  broad,  and 
bounded  by  low  ground.  Into  the  northeast  part  of  this  lagoon  enters  the  river,  which  has 
been  followed  a  distance  of  about  30  miles  in  a  northeasterly  direction,  and  having  a  depth 
throughout  of  not  less  than  15  feet,  and  an  average  width  of  40  yards.  It  drains  a  very  fertile 
region,  densely  covered  with  many  varieties  of  wood.  Numerous  Indian  encampments  were 
found  along  its  banks  from  the  mouth,  and  quite  extensive  fish  weirs  were  discovered  and 
destroyed. 

When  off  the  entrance,  in  1854,  we  saw  about  a  dozen  bouses  which  had  been  built  by  the 
miners  engaged  in  washing  the  auriferous  sand  emd  gravel  at  the  back  of  the  beach.  In 
approaching  this  coast  we  encountered  a  very  heavy  swell,  with  the  water  changing  to  a  dark 
brown  color,  and  after  passing  through  it  tacked  off  shore,  hove  to,  and  sounded  near  its  outer 
limit,  but  found  no  bottom  with  84  fathoms  of  line. 

The  alleged  depredations  of  the  Indians  in  this  section  led  to  a  campaign  against  them  in 
1851. 

Some  recent  maps  have  a  river  here,  called  the  Soquils,  and  one  within  a  short  distance 
called  the  Cotamyts,  but  no  such  stream  exists  in  this  vicinity. 

CAPE  GREGORY. 

Between  the  Coquille  river  and  this  headland  we  find  another  low  sand  beach  for  ten  miles 
to  the  south  part  of  Gregory,  which  rises  up  very  precipitously;  the  hill  attaining  perhaps 
2, 000  feet  elevation  two  miles  back,  runs  in  a  straight  line  northward  for  three  or  four  miles, 
and  bounded  by  many  rocks,  slopes  to  the  northward  to  a  perpendicular  point,  about  60  feet 
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high,  and  peonliarfy  cut  and  worn  by^the  action  of  the  sea.  Thence  it  takes  a  sharp  turn  to 
the  E^NB.  for  two  miles,  to  the  bar  off  the  entrmK^e  to  Koos  bay.  The  cape,  as  seen  from  the 
southward,  shows  a  couple  of  rocks  a  short  distance  from  its  western  point.  Along  the  low 
shore  soundings  in  10  fathoms  are  found  one  mile  off.  We  have  been  informed  that  vessels 
anchoring  close  under  the  north  face  of  the  cape  may  ride  out  heavy  southeast  gales.  If  so,  it 
is  Tory  knportant,  no  other  place  between  Sir  Francis  Drake’s  and  Ne4-ah  bay,  except, 
perhfi^s,  under  Destruction  island,  affording  that  protection.  If  a  southeaster  should  haul  to 
the  SW.,  and  then  NW.,  as  they  usually  do,  the  chances  of  getting  out  would  be  very  few. 

The  approximate  geographical  position  of  the  NW.  point  of  the  cape  is: 

o  t 

Latitude . . .  43  20  north. 

Longitude .  124  20  west. 

And  it  bears  north  30  miles  from  Cape  Orford. 

It  was  named  by  Certain  Cook,  who  placed  it  by  bearings  in  latitude  43^  SO’,  and  is 
described  by  him  as  foHows:  “This  point  is  rendered  remarkable  by  the  land  of  it  rising 
immediately  from  the  sea  to  a  tolerable  height,  and  that  on  each  side  of  it  is  very  low.” 
Vancouver  placed  it  in  43®  23'. 

It  is  sometimes  called  by  the  recent  appellation  of  Arago,  which  has  been  adopted  on  the 
Coast  Survey  charts.  It  is  known  by  both  on  the  western  coast. 

KOOS  BAY. 

Nearly  3  miles  E.NE.  of  the  northern  extremity  of  Cape  Gregory  is  the  wide  and  well 
marked  entrance  to  Koos  bay.  The  south  head  is  high  and  bold,  being  the  base  of  the  hills 
forming  the  cape,  whilst  the  north  point  is  low  and  sandy,  with  small  sand  dunes.  We  cannot 
state  their  distance  apart.  On  the  bar,  extending  some  distance  out,  a  depth  of  only  9  to  9^ 
feet  of  water  is  found,  but  several  small  coasting  steamers  pass  over,  and  not  unfrequently 
thump  upon  it.  The  bay  presents  the  appearance  of  a  long  lagoon  having  two  branches,  one 
stretching  southeast  from  the  entrance,  and  the  other  following  the  trend  of  the  coast  north¬ 
ward.  Traffic  is  drawn  hither  by  the  mining  of  the  coal  (lignite)  which  is  carried  to  the  San 
Francisco  market,  but  is  found  unfit  for  steamship  consumption.  The  geology  of  the  country 
does  not  give  promise  of  coal. 

We  have  seen  the  sea  breaking  completely  across  the  entrance  in  moderate  northwest 
weather,  and  know  that  the  mail  steamer  has  tried  to  enter,  but  upon  seeing  the  danger  would 
not  take  the  risk. 

The  name  Koos  is  that  approaching  nearest  the  Indian  pronunciation  of  the  word.  On  some 
Baaps  we  find  a  small  stream  called  Cahoos,  disemboguing  just  south  of  Cape  Gregory.  The 
♦^uame  on  the  Coast  Survey  charts  is  Kowes,  being  that  used  on  the  first  reconnaissance. 

The  word  Koos  signifies,  in  the  Too-too-tan  language,  a  lake,  lagoon,  or  land-locked  bay. 
buflot  de  Mofras  translates  it  R.  des  Vaches. 

In  January,  1859,  the  line  of  equal  iruignetic  variation  of  19®  east  crosses  the  coast-line  in 
latitude  43®  39',  and  in  latitude  43®  29’,  crosses  the  126®  of  longitude.  This  line  moves 
annually  southward  about  IJ  mile. 

UHPQT7AH  RIVER. 

North  of  Koos  bay  to  the  Umpquah  river  is  another  straight,  low  sand  beach,  with  sand 
dunes,  backed  by  a  high  jidg©  of  hills  densely  timbered.  The  shore  runs  nearly  north,  pre- 
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senting  a  very  white  appearance  when  the  sun  shines  upon  it,  and  having  from  10  to  15 
fathoms  of  water  one  mile  oflF  the  beach.  The  southern  point  of  the  entrance  to  the  river  is 
a  marked  spur  of  the  mountains  from  the  southeast,  and  is  bordered  by  sand  dunes.  The  north 
side  of  the  entrance  is  a  long  range  of  white  shifting  sand  hills,  running  with  the  coast  for  two 
miles,  and  suddenly  changing  to  high,  rocky  hills  covered  with  wood.  The  river  is  the  largest 
stream  entering  the  Pacific  between  the  Sacramento  and  the  Columbia  rivers.  It  is  51  miles 
N.  J  W.  from  Cape  Orford,  and  21  miles  north  of  Cape  Gregory.  The  entrance  is  long  and 
narrow,  running  nearly  north  for  5  miles;  bordered  on  the  south  side  by  a  rocky,  wooded 
shore ;  on  the  north,  for  two  miles,  by  loose  sand  hills,  changing,  after  the  first  mile,  to  sand 
sparsely  covered  with  coarse  grass,  bushes,  and  fir,  and  in  4  miles  to  steep,  high,  rocky  banks, 
covered  with  large  trees.  An  immense  flat,  mostly  bare  at  low  water,  stretches  south  from 
the  north  point  to  within  300  yards  of  the  south  side  of  the  entrance,  through  which  narrow 
space  runs  the  channel,  having  (1853)  a  bar  with  only  13  feet  upon  it,  and  less  than  100  yards 
wide.  Prom  the  bar  the  point  of  bluff,  just  inside  the  entrance,  bears  NE.  by  E.,  and  is 
distant  mile.  About  1851  or  1852,  two  range  marks  were  placed  on  the  south  shore  for 
running  in  by,  and  they  are  frequently  referred  to  as  data  by  which  to  trace  the  changes  of 
the  bar  ;  but  the  captain  who  erected  them  has  assured  us  that  the  bar  was  not  on  their  range, 
but  to  the  southward  of  it. 

Bmys  for  crossing  the  bar, — In  January,  1858,  it  was  announced  that  the  bar  had  been 
marked  by  buoys.  Two  third  class  nun-buoys,  painted  white  with  white  and  black  perpen¬ 
dicular  stripes,  are  placed  in  line  with  the  light-house,  which  bears  from  them  E.  by  N.  J  N. 
The  inner  buoy  is  just  within  the  bar,  and  in  3^  fathoms  at  mean  low  water,  and  can  be  passed 
on  either  hand,  but  only  close  to  it.  The  outer  buoy  is  just  outside  the  bar  in  10  fathoms  at 
the  same  stage  of  the  tide,  and  can  also  be  passed  on  either  hand.  Keeping  the  two  buoys  in 
range  with  the  light-house,  14  feet  may  be  carried  over  the  bar  at  mean  low  water. 

The  above  directions  show  that  the  bar  of  the  river  has  moved  about  400  yards  to  the 
northward  of  its  position,  as  determined  by  the  hydrographic  survey  of  1853,  and  has,  more¬ 
over,  deepened.  In  light  weather  it  can  be  readily  determined  by  the  breakers  on  each  side, 
but  with  a  heavy  swell  the  sea  is  terrific.  In  October,  1852,  the  Coast  Surveying  steamer 
Active  lay  off  the  bar  two  days  trying  to  get  in,  but  found  it  impracticable.  Several  steamers 
have  thumped  heavily  on  the  bar,  one  nearly  carrying  away  her  sternpost,  and  in  1858  the 
mail  steamship  Columbia  in  coming  out  had  her  decks  swept  fore  and  half  by  the  huge  combers 
rolling  in  like  high  walls.  Several  vessels  have  been  loat  at  its  entrance,  and  within  a  very 
recent  period  no  pilots  belonged  to  the  river,  because  the  trade  was  too  small  to  pay. 

During  the  early  part  of  November,  1858,  the  bar  at  the  entrance  to  the  Umpquah  changed 
greatly,  and  the  depth  of  water  upon  it  was  so  much  decreased  that  the  steamship  Columbia, 
which  thumped  over  it,  could  not  leave  the  river  for  several  weeks.  Upon  sounding  at  the 
entrance  it  was  found  that  the  channel  across  the  bar  had  moved  about  half  a  mile  northward 
of  its  former  position. 


UMPQUAH  RIVER  LIGHT-HOUSE. 

The  light-house  is  erected  on  the  south  side  of  the  entrance,  close  to  the  beach,  which  is  of 
shifting  sand.  The  structure  consists  of  a  keeper’s  dwelling  of  stone,  with  a  whitewashed 
tower  of  brick  rising  above  it,  and  surmounted  by  an  iron  lantern  painted  red ;  the  entire 
height  being  92  feet,  and  the  height  of  the  light  100  feet  above  the  mean  sea  level.  The  light 
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is  a  Jkced  white  light  of  the  third  order  of  the  system  of  Fresnel.  It  was  first  exhibited  October 
10,  1857,  and  shows  every  night  from  sunset  to  sunrise.  In  an  ordinary  state  of  the  atmo¬ 
sphere  it  should  be  seen  from  a  height  of  10  feet  at  a  distance  of  15  miles  ]  20  feet  at  a  distance 
of  16^  miles ;  30  feet  at  a  distance  of  17|  miles. 

In  the  day  time  the  town  will  show  projected  against  the  dark  green  fir  on  the  hills  behind 
it,  and  with  the  sand  dunes  the  north,  be  a  capital  mark  for  making  the  river. 

The  geographical  position  of  the  light,  as  determined  by  the  Coast  Survey,  is: 


O  A  /A 

Latitude .  43  40  18.5  north. 

Longitude . . . 124  11  0.3  west. 

h.  m,  8, 

Or,  in  time .  8  16  44.2. 


Magnetic  variation  18®  55'  east,  in  July,  1851,  with  a  yearly  increase  of  1'.4. 

From  the  bar  the  light  bears  E.  by  N.  J  N.,  distant  about  a  mile,  (1858.)  After  crossing  the 
bar  the  channel,  when  approaching  the  light-house,  runs  close  to  the  south  shore,  and  increases 
in  depth  from  3^  fathoms  to  13  oflF  the  point  of  bluflF.  Abreast  of  the  meeting  of  the  sand 
beach  and  bluflf,  and  on  the  south  side,  lies  a  rock,  visible  at  extreme  low  tide,  upon  the  three - 
fathom  curve.  It  is  not  laid  down  on  any  chart.  Prom  the  point  of  bluff  vessels  steer  across 
the  river  to  strike  the  east  side  of  the  north  point,  about  one-third  of  a  mile  from  its  extremity; 
then  haul  across  E.NE.  to  the  other  shore,  close  along  which  the  channel  runs;  this  course 
takes  them  clear  of  a  flat  and  rocks  in  mid-river,  and  bearing  E.NE.  from  the  south  end  of  the 
north  point.  The  small  indentation  of  the  shore  line  on  the  right,  after  making  the  first 
stretch  from  the  point  of  bluff,  is  called  Winchester  bay,  having  no  water,  and  being  but  an 
extensive  mud  flat;  three  miles  inside  the  light-house  the  river  continues  half  a  mile  wide, 
then  expands  to  a  mile,  and  is  filled  with  numerous  extensive  sand  and  mud  flats.  Five  miles 
from  the  light-house  it  bends  sharply  to  the  eastward.  ^ 

A  preliminary  chart  of  the  entrance  to  Umpquah  river  was  issued  from  the  Coast  Survey 
Office  in  1854. 

The  secondary  astronomical  station  of  the  Coast  Survey  was  on  the  west  side  of  the  river 
on  the  edge  of  the  first  grove  of  fir,  and  one  mile  from  the  end  of  the  north  point.  Its 


geographical  position  is : 

Of  A 

Latitude . . .  43  41  453.  north. 

Longitude . . . 124  09  57.0  west. 

h,  m.  8. 

Or,  in  time . . .  8  16  39.8. 


This  river  is  said  to  drain  an  extremely  fertile  region  abounding  in  prairie  land  well  adapted 
to  agriculture  and  grazing.  Ross  Cox  mentions  a  pine  tree  discovered  in  the  Umpquah  valley 
nieasuring  216  feet  to  its  lowest  branches,  and  being  57  feet  in  circumference. 

The  Indian  name  for  the  river  below  the  rapids  is  Kah-la-wat-set,  and  to  the  upper  part 
toey  apply  the  name  Umpt'quah. 

The  first  vessel  we  know  of  entering  it  was  the  schooner  Sam  Roberts,  August  4,  1850,  after 
coming  out  of  Rogue's  river. 

This  river  is  sometimes  supposed  to  be  the  river  discovered  by  Flores  in  1603,  and  after¬ 
wards  referred  to  as  the  “River  of  the  West." 

Prom  the  Umpquah  the  coast  runs  in  a  remarkably  straight  line  N.  by  W.  J  W.  to  the  south 
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point  of  the  entrance  to  the  Columbia  river,  in  no  case  varying  more  than  3  miles  inside  the 
line  joining  these  two  places. 

Bank. — NW.  by  N.,  distant  66  miles  from  Cape  Orfbrd,  is  the  sonthem  end  of  a  bank  extendihg 
parallel  with  the  coast  for  30  miles,  and  about  the  same  distance  from  it.  The  least  depth  yet 
discovered  upon  it  is  43  fathoms,  and  the  nature  of  the  bottom  very  variable,  there  being  blue 
mud,  coarse  blue  sand,  ooral,  pebbles,  gravel,  mud,  and  shells;  Coasting  vessels  have  often 
reported  passing  over  localities  having  a  heavy  swell  upon  them,  and  one  frequently  so 
reported  near  the  Umpquah  led  to  the  examination  which  discovered  this.  When  Heceta  was 
upon  this  coast,  and  in  this  vicinity,  he  said:  “On  Sunday  I  found  great  differences  [of  depth;] 
at  7  leagues  I  got  bottom  at  80  fathoms;  and  nearer  the  coast  I  sometimes  found  no  bottom.'* 
Should  a  thorough  examination  of  his  discoveries  here  satisfactorily  show  that  he  did  really 
cross  this  or  any  yet  undiscovered  adjacent  bank,  it  would  be  a  tribute  to  his  explorations  on 
this  coast  to  apply  his  name  to  it. 


CAPE  PBBPETUJL 

After  leaving  the  Umpquah  2  or  3  miles  a  bold  rocky  coast,  with  high  steep  hills  covered 
with  timber,  runs  straight  for  about  8  miles,  changing  to  low  sandy  beach  with  sand  dunes, 
backed  by  a  high  ridge  of  hills.  This  continues  for  15  miles,  when  the  hills  stretch  out  to  the 
shore,  and  crowd  upon  to  end  abruptly  in  steep  bluffs  forming  Cape  Perpetua,  which  is  39 
miles  N.  by  W.  i  W.  from  Umpquah  light,  with  an  approximate  geographical  position  of 
latitude  44°  19',  longitude  124°  06'.  The  face  of  the  cape  is  nearly  5  miles  long,  with  very 
slight  projection  from  the  straight  trend  of  the  shore.  It  is  very  high,  and  has  a  regular 
although  steep  descent  to  the  shore,  bringing  the  trees  to  its  very  edge. 

From  the  Umpquah  to  Perpetua,  at  a  distance  of  a  mile  from  the  shore,  soundings  are  laid 
down  from  8  to  14  fathoms. 

This  cape  was  named  by  Cook  in  1778,  and  by  bearings  placed  in  latitude  44°  06'.  Vancouver, 
in  1792,  gave  its  position  in  latitude  44°  12'. 

In  recent  maps  we  find  a  small  stream  opening  south  of  Cape  Perpetua,  called  the  Sciisteum 
river.  We  could  not  detect  it  in  1853  from  the  distance  of  a  mile,  but  believe  there  is  a  creek, 
with  the  name  of  Scius-clan,  in  this  locality. 

To  the  northward  of  Perpetua  the  coast  range  of  hills  is  cut  by  numerous  valleys,  through 
which  flow  many  small  streams  to  the  ocean. 

YAQUINNAH  BIVEB. 

Nine  miles  north  of  Perpetua  is  the  mouth  of  a  stream  believed  to  be  the  Taquinnah.  It  is 
said  to  expand  into  a  bay,  3  miles  long  by  1 J  wide,  running  nearly  east,  and  very  much  con¬ 
tracted  at  the  middle,  where  a  small  islet  exists.  The  south  head  to  the  entrance  is  formed  by 
a  spur  of  the  hills  from  Perpetua.  The  north  point  has  likewise  a  bold  head  with  a  low  sand 
spit  stretching  south  half  a  mile.  The  entrcmce  is  in  latitude  44°  27'  north,  (approximate.) 

Recent  maps  place  the  Alciyco  river  about  this  latitude.  No  name  is  given  in  the  last  Coast 
Survey  reconnaissance,  and  it  was  not  seen  at  all  by  McArthur  in  1850. 

The  names  of  the  streams  hence  to  the  northward  are  very  conflicting,  and  will  continue  so 
until  a  land  exploration  is  made  along  the  seaboard  for  determiniug  their  peculiarities  and  the 
latitudes  of  their  mouths. 
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CELBTSE  RITEB. 

North  of  Perpetua  the  shore  continues  straight,  high  and  bold  for  5  miles,  when  a  cluster  of 
rocks  occur,  and  the  bluff  changes  to  low  sand  beach,  running  nearly  to  the  mouth  of  a  small 
stream,  about  6  miles  south  of  Gape  Poulweather,  called  the  Alseya  on  the  Coast  Survey  recon- 
naissance  cff  1866,  and  the  Oeletse  in  1863.  This  name  is  the  proper  one.  The  north  head, 
which  is  boH^  has  u  rook  dose  under  it.  Thence  the  shore  is  low  and  sandy  to  Poulweather. 

CAPE  FOULWEATHBR. 

Prom  Perpetua  to  this  cape  the  soundings  r^mge  from  7  to  12  fathoms  about  a  mile  from 
shore.  The  cape  is  in  latitude  44^  45'  north,  and  loi^itude  124^  04'  west,  and  forms  a  high, 
bold  headlmid,  half  a  mile  in  width,  jutting  out  about  half  a  mile  from  the  low  beach  and  backed 
by  high  mountains.  It  is  covered  with  wood,  and  has  several  small  rocks  on  its  southwest  face, 
with  one  rocky  islet  a  mile  from  it.  To  the  northward  of  the  cape  are  three  rocky  islets  standing 
a  short  distance  from  the  low  beach,  and  readily  distinguished  by  being  projected  against  it. 
In  August,  1853,  the  astronomical  party  of  the  survey  was  very  desirous  of  effecting  a  landing 
on  or  near  this  oape,  but  the  sea  was  rolling  in  too  heavily  to  warrant  the  attempt.  There  was 
no  H(^)earan(»  of  a  landing  beii^  at  all  feasible  except  in  remarkably  quiet  weather. 

This  cape  was  named  by  Cook  on  the  day  he  made  the  coast,  March  6,  1778,  but  the  point 
of  the  headland,  so  called  on  the  Coast  Survey  reconnaissance  of  1853,  is  not  that  referred  to 
by  him.  At  noon  he  was  in  latitude  44^  33',  and  the  land  extended  from  NE.  J  N.  to  SE.  by 
S.  about  8  leagues  distant.  In  this  situation  he  had  73  fathoms  over  a  muddy  bottom,  and  80 
fathoms  a  league  further  off  shore.  The  land  he  describes  of  moderate  height,  diversified  by 
bilk  and  valleys,  and  principally  covered  with  wood.  No  striking  object  presenting  itself 
except  a  high  hill  with  a  fiat  summit,  which  bore  east  from  him  at  noon.  This  must  have  been 
what  he  subsequently  called  Cape  Perpetua.  At  the  northern  extreme  the  land  formed  a  point, 
which  he  named  Cape  Poulweather,  from  the  exceeding  bad  weather  he  met  with  soon  after. 
The  expression  '‘northern  extreme"  has  led  some  gei^raphers  to  place  the  cape  as  high  as 
latitude  45|°,  but  be  judged  the  Poulweather  he  named  to  be  in  44®  66'.  Being  here  driven 
off  the  coast  by  continued  bad  weather  he  had  no  opportunity  to  verify  his  position,  and  did 
not  sight  the  land  again  until  in  latitude  47®  06';  thus  passing  by  the  entrance  to  the  Columbia. 
Vancouver  places  it  in  latitude  44°  49'.  Both  of  these  determinaticms  evidently  refer  to  the 
northern  part  of  the  high  land. 

Nekas  river, — Soon  after  passing  Poulweather  the  shore  becomes  abrupt  end  moderately  high, 
with  an  increased  depth  of  water  immediately  off  it.  Four  miles  south  of  the  Nekas,  which  is 
iu  latitude  44°  66',  it  changes  to  low  sand  dunes  stretching  into  a  narrow  point,  forming  the 
south  point  of  the  stream,  while  the  north  point  is  a  low  bluff.  The  entrance  is  very  narrow 
and  shoal,  and  inside  the  river  is  reported  to  spread  out  into  a  bay  of  about  a  mile  in  extent, 
and  receiving  the  waters  of  a  stream  draining  a  valley  coming  from  the  eastward. 

The  name  is  that  used  on  the  Coast  Survey  charts  of  1860  and  1853.  Previous  maps  have  a 
small  stream  emptying  near  this,  called  the  Cowes  river. 

From  the  Nekas  to  Cape  Lookout  the  distance  is  24  miles,  and  course  N.  by  W.  i  W.,  with 
a  shoreline  broken  by  several  small  streams,  amongst  which  are  the  Nechsine  (recozmoiBeance, 
1W3,)  in  latitude  45°  02',  with  rocks  in  the  entrance;  the  Nestuggah  (reconnaissance,  1853,)  in 
latitude  45°  06',  called  Vaquinna  in  reconnaissance  of  1860,  and  having  a  large  rock  off  its 
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mouth;  the  Navmggah  (reconnaisBance,  1853,)  in  latitude  46®  14',  and  on  the  south  side  of 
whose  entrance  is  a  single  rocky  islet,  hereafter  referred  to. 

CAPE  LOOKOUT. 

The  soundings  from  Foul  weather  to  this  cape  show  from  13  to  31  fathoms  of  water  at  a 
distance  of  a  mile  from  the  shore,  increasing  from  18  fathoms  north  of  latitude  45^  N. 

This  cape  is  situated  in  latitude  45°  20',  longitude  124°  00'.  It  projects  somewhat  sharply 
into  the  sea  for  half  a  mile,  and  as  seen  from  the  south  the  top  is  tolerably  flat  and  regular,  and 
at  the  highest  part  we  judge  it  to  attain  an  elevation  of  3,000  feet.  The  face  directly  toward 
the  ocean  is  perpendicular,  high,  and  toward  the  south  destitute  of  trees.  About  8  miles 
southward  of  it  is  a  large  single  rock  off  the  Nawuggah,  estimated  to  be  250  feet  high,  and 
standing  well  out  from  the  low  sand  beach  behind  it.  No  rocks  lie  off  this  cape,  but  one 
appears  very  close  in  shore  about  a  mile  to  the  northward  of  it. 

This  name  is  that  used  on  the  Coast  Survey  charts  of  1850  and  1853,  and  is  intended  to 
apply  to  the  cape  mentioned  and  fully  described  in  July,  1778,  by  Meares,  whose  description 
has  been  corroborated  by  Vancouver  and  incidentally  by  ourselves. 

For  January,  1859,  the  line  of  equal  magnetic  variation  of  20°  eMt  crosses  the  coast-line  in 
latitude  45°  23',  and  in  latitude  45°  13'  crosses  the  125°  of  longitude.  This  line  annually 
moves  about  1  mile  southward. 


CAPE  MEAKES. 

Two  or  three  miles  after  leaving  Cape  Lookout  the  land  falls  to  a  low  sand  beach,  behind 
which  is  a  long  lagoon,  called  the  Nat-a-hats,  stretching  northward,  and  having  an  opening 
under  the  south  head  of  the  well  marked  Point  North,  which  is  the  termination  of  a  spur  or 
ridge  running  from  the  southeastward,  presenting  an  abrupt  front  to  the  ocean  for  about  two 
miles,  and  being  part  of  the  western  boundary  of  Tillamook  bay.  In  coming  down  this  coast 
in  the  fall  of  1857  we  made  a  few  notes  upon  some  objects,  and  find  the  following  memorandum 
made  whilst  near  this  point:  “three  high  rocks  (one  arch)  off  point  south  of  False  Tillamook; 
one  more  on  the  north  side."  Not  being  then  aware  of  any  doubt  as  to  the  name  of  the  cape, 
no  other  particulars  were  noted.  Four  rocks  are  laid  down  off  the  southwest  face  on  the  Coast 
Survey  reconnaissance  of  1850,  and  one  on  the  north.  Three  large  rocks  and  one  small  one 
are  laid  down  off  the  southwest  face  in  the  original  sheets  of  the  reconnaissance  of  1863,  the 
most  distant  being  one  mile  from  shore,  with  several  small  ones  between  them  and  the  shore; 
and  two  or  three  others  off  the  northwest  face. 

In  1775  Heceta  placed  La  Mesa,  the  Table,  in  latitude  45®  28' — a  fiat-topped  mountain,  seen 
at  a  great  distance. 

In  July,  1788,  Meares,  in  the  Felice,  after  passing  False  Tillamook,  says:  “The  distant 
southerly  headland  we  called  Cape  Lookout.  This  cape  is  very  high  and  bluff,  and  termi¬ 
nates  abruptly  in  the  sea.  At  about  the  distance  of  two  miles  from  it  there  rose  three  large 
rocks,  which  are  very  remarkable  for  the  great  resemblance  they  bear  each  other.  The 
middle  one  has  an  archway,  perforated,  as  it  were,  in  its  centre,  through  which  we  plainly 
discovered  the  distant  sea.  They  more  particularly  attracted  our  notice  as  we  had  no^ 
observed  between  King  George's  sound  and  this  place  any  rocks  so  conspicuously  situated 
near  the  land;  their  distance  from  each  other  might  be  one-quarter  of  a  mile,  and  we  gave 
them  the  name  of  the  ‘  Three  Brothers.'  By  eight  in  the  evening  we  were  within  3  or  4 
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leagues  of  Cape  Lookout,  which  we  judged  to  lie  in  latitude  45^  SV  north,  longitude  235°  50^ 
east'^ 

In  1792  Vancouver  described  it  as  a  small  projecting  point,  yet  remarkable  for  the  four 
rocks  which  lie  off  it,  one  of  which  is  perforated  as  described  by  Meares.  He  places  it  in 
latitude  45°  32'. 

This  cape  is  very  frequently,  but  erroneously,  stated  to  be  the  “  Clarke's  Point  of  View," 
as  described  by  Clarke  in  the  winter  of  1805-’6. 

In  the  Coast  Survey  reconnaissance  of  1853  the  northern  part  of  this  cape  is  placed  in 
latitude  45°  30',  longitude  123°  58',  and  stretching  southward  two  miles  to  the  cluster  of  rocks 
above  described. 

TILLAMOOK  BAY. 

On  the  Coast  Survey  reconnaissance  of  1853  the  entrance  to  this  bay  is  placed  in  latitude 
45°  34',  four  miles  north  of  Cape  Meares.  The  southern  point  is  low  and  the  termination  of 
a  spur  from  the  crest  of  the  cape,  whilst  the  north  head  is  high  and  bluff.  The  entrance  is 
very  narrow,  and  reported  to  have  very  little  water  upon  the  bar;  inside  it  expands  into  a 
long  wide  bay,  stretching  to  the  S.SB.  behind  Cape  Meares.  No  survey  has  yet  been  made  of 
it,  and  some  doubts  are  expressed  about  the  enlarging  of  the  river  to  form  a  bay.  Two  miles 
northward  of  the  northern  head  stands  a  couple  of  large  rocks;  thence  the  coast  runs  nearly 
straight  to  False  Tillamook,  receiving  a  considerable  stream,  called  the  Nehalem^  in  latitude 
45^41'.  Clarke,  when  about  five  miles  south  of  Tillamook  Head,  says  that  “the  principal 
town  of  the  Killamucks  is  situated  20  miles  lower  (south)  at  the  entrance  to  a  creek  called 
Nielee,  expanding  into  a  bay,  which  he  named  Killamucks  bay.  Upon  this  bay  were  several 
Killamuck  towns.  Killamuek  river  is  at  the  head  of  the  bay,  100  yards  wide,  and  very  rapid; 
but  having  no  perpendicular  fall,  is  a  great  avenue  for  trade.  There  are  two  small  villages  of 
Killamucks  settled  above  its  mouth,  and  the  whole  trading  portion  of  the  tribe  ascend  it  till  by 
a  short  portage  they  carry  their  canoes  to  the  Columbia  valley,  and  descend  the  Multnomah  to 
Wappatoo  island."  This  information  he  obtained  from  Indians  and  traders.  On  this  short 
expedition  he  made  all  his  distances  from  Cape  Disappointment  and  Point  Adams  too  great, 
and  reducing  the  forementioned  20  miles  by  the  proper  proportion,  it  would  give  us  13  miles 
as  about  the  position  of  the  Nehalem.  His  name  seems  to  agree  with  this,  but  the  description 
applies  to  what  is  generally  known  as  Tillamook  bay. 

The  shore  about  the  Nehalem  is  low  and  sandy,  with  sand  dunes  backed  by  high  wooded  hills, 
and  cut  up  by  many  valleys.  It  was  here  that  Meares  stood  in  for  an  anchorage  (July  1788) 
until  he  found  bottom  in  10  fathoms,  but  hauled  out  again  and  named  the  place  Quicksand  bay, 
and  the  adjoining  headland  north.  Cape  Grenville. 

CAPE  FALCON  OB  FALSE  TILLAMOOK. 

The  northern  part  of  this  headland  lies  in  latitude  45°  47'.  Longitude  123°  58'.  Upon  passing 
close  by  it  in  1857,  we  judged  it  to  be  not  less  than  3,000  feet  high,  with  the  sea-face  coming 
precipitously  to  the  ocean;  and  off  it  are  lying  two  prominent  rocky  islets.  As  seen  from  the 
southward  the  top  is  irregular,  whilst  the  hills  in  shore  fall  away.  Like  some  other  points  in 
this  latitude,  the  southern  face  of  the  cape  is  destitute  of  trees,  but  covered  with  a  thick  growth 
of  grass,  bushes  and  fern.  Two  miles  south  of  it  is  a  stretch  of  sand  beach  and  sand  dunes. 

49  • 
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From  Cape  Lookout  to  this  headland  a  depth  of  20  fathoms  may  general^  be  found  a  mile 
from  shore,  but,  as  upon  the  whole  coast,  alieavy  regular  swell  always  rolls  in  from  the  west 

In  1775  Heceta  placed  a  headland  in  latitude  45^  43',  to  which  he  gave  the  appeUation  Gape 
Falcon.  According  to  his  description  it  hiwi  a  rocky  islet  lying  oflF  it.  This  name  would  be  far 
better  than  applying  the  term  “false''  to  capes,  bays,  &c.,  of  the  names  of  which  we  were  not 
at  first  certain. 

In  1788  Meares  called  this  Cape  Grenville. 

The  Indian  name  for  the  head  is  Ne-a-kah-nie. 

TILLAMOOK  HEAD. 

This  prominent  cape,  in  latitude  45°  58',  is  12  miles  N.NW.  from  Cape  Falcon,  and  19  miles 
SE .  by  S.  ^  S.  from  Cape  Disappointment.  The  coast  from  Cape  Falcon  curves  two  miles  east¬ 
ward;  is  bold  and  rugged,  guarded  by  many  high  rocky  islets  and  reefs;  and  in  several  places 
bordered  by  a  low  sand  beach  at  the  base  of  the  cliffs.  Two  miles  south  of  the  head,  Clarke 
(1805-'6)  locates  a  creek  80  yards  wide  at  its  mouth,  which  he  calls  Bcola,  or  whale  creek. 
From  the  south  bar  of  the  Columbia  river  the  summit  of  Tillamook  appears  flat  for  some  distance 
back,  and  has  an  estimated  height  of  2,500  feet.  Off  the  face  of  the  cape,  which  is  very  steep, 
lie  several  rocky  islets;  one  of  them  is  high  and  rugged,  and  stands  out  about  a  mile  from  the 
southwest  face.  Around  it  the  water  is  believed  to  be  deep,  as  we  have  seen  a  steamer  come 
almost  upon  it  in  a  thick  fog;  but  inside  of  it  lie  several  high  rocks.  From  the  bar  two  rocks 
can  be  distinctly  seen,  the  inner  being  the  larger,  and  its  apparent  distance  from  the  head  abont 
half  the  apparent  height  of  the  cape.  Whether  the  smaller  is  the  one  off  Cape  Falcon  we  did 
not  determine.  As  seen  from  the  southward  the  large  rock  has  a  perpendicular  face  to  the 
westward,  and  slopes  to  the  east.  It  is  the  resort  of  thousands  of  seals. 

This  cape  is  a  good  landmark  for  making  the  mouth  of  the  Columbia  river,  no  such  high 
headland  occurring  on  the  coast  northward  of  it  for  over  70  miles;  and  before  being  up  with  it 
the  moderately  high  land  of  Cape  Disappointment  is  seen  and  made  as  two  islands. 

The  face  of  the  cape  is  much  broken  and  formed  principally  of  yellow  clay,  presenting  a 
bright  appearance  in  the  sunlight.  Clarke  says  that  1,200  feet  above  the  ocean  occurs  a  stratum 
of  white  earth,  then  (1805-6)  used  by  the  Indians  as  paint;  and  that  the  hill  sides  slip  away  in 
masses  of  50  to  100  acres  at  a  time. 

Upon  the  top  of  the  cape  Clarke  says  he  found  good,  sound  solid  trees  growing  to  a  height 
of  210  feet,  and  acquiring  a  diameter  from  8  to  12  feet. 

From  Tillamook  head  southward  many  miles  was  the  country  of  the  Killamuck  Indians,  then 
estimated  to  number  1,000  people,  and  having  50  houses. 

This  is  the  head  which  is  properly  called  “Clarke's  point  of  View." 

The  coast  from  Point  Orford  to  Tillamook  Head  is  well  diversified  by  high  hills  and  valleys, 
presenting  a  country  well  watered  by  numerous  small  streams  emptying  into  the  ocean.  It  is 
densely  covered  with  various  woods,  and  for  a  few  miles  inland  looks  favorably  from  the  deck 
of  a  vessel.  Some  distance  in  the  interior  ranges  of  mountains  occur,  the  general  direction  of 
which  appears  to  be  parallel  with  the  coast  line,  which  attained  its  greatest  elevation  and  com¬ 
pactness  between  Cape  Falcon  and  Tillamook  Head;  after  which  a  sudden  and  marked  change 
takes  place,  and  a  stretch  of  low  sandy  coast  commences  and  runs  for  nearly  100  miles  north¬ 
ward,  only  broken  by  Cape  Disappointment. 
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COLUMBIA  RIVER. 

POUfT  AI>AMB. 

Two  miles  northward  of  Tillamook  Head  commences  a  peculiar  line  of  low  sandy  ridges,  rtm- 
ning  parallel  to  the  beach  towards  Point  Adams,  and  appearing  like  huge  sand  waves  covered 
with  grass  and  fern.  Between  some  of  them  run  small  creeks,  whilst  behind  the  country  is 
low,  swampy  and  covered  with  wood  and  an  almost  impenetrable  undergrowth.  About  three 
miles  north  of  the  head,  Clarke  says,  a  beautiful  stream  empties  with  a  strong  rapid  current;  it 
is  86  yards  wide,  wd  has  3  feet  at  its  shaHowest  crossing. 

Pobt  Adttns  is  low  and  sandy,  covered  with  bushes  and  trees  to  the  line  of  sand  beach  and 
low  dunes;  and  although  it  is  reported  to  have  washed  away  over  half  a  mile  since  1841,  we 
find  comparatively  small  changes  since  the  survey  of  Broughton  in  1792. 

The  geographical  position  of  the  triangulation  station  of  the  Coast  Survey  on  the  point  is: 


o  /  tr 

Latitude . . .  46  12  30.4  north. 

Longitude ................  .  123  56  65.8  west. 

k.  m.  t. 

Or,  in  time . . .  8  15  47.7 


This  station  is  on  the  inside  of  the  point,  and  almost  half  a  mile  from  it. 

No  light-house  exists  here,  but  the  necessity  for  one  has  been  so  repeatedly  urged  that  we 
cannot  refrain  from  calling  attention  to  a  few  facts  bearing  upon  the  question.  OflF  this  point, 
SW.  by  S.  3J  miles,  lies  (1852)  the  bar  of  the  south  channel,  through  which  the  far  greater 
portion  of  the  trade  has  passed;  and  all  vessels  use  this  point  as  a  standard  point  for  their 
ranges.  During  the  early  part  of  the  evening  dense  fogs,  formed  over  the  waters  of  Gray^s 
and  Shoalwater  bays,  are  brought  southward  by  the  summer  winds,  and  roll  over  Disappoint¬ 
ment,  which  they  completely  shut  in  before  reaching  across  the  river,  so  that  a  vessel  might 
make  a  light  on  Point  Adams  when  the  other  cape  was  invisible;  but  by  seeing  both  lights  a 
vessel  could  hold  any  required  position  at  night  near  either  bar,  and  run  in  or  take  a  pilot  upon 
the  first  opportunity;  for  it  would  be  assuming  too  great  a  risk  to  enter  the  river  at  night,  or 
without  a  pilot. 

This  point  was  called  Cape  Frondoso  by  Heceta,  who  discovered,  but  did  not  enter,  this  river 
in  August,  1775,  and  named  Adams’  Point  by  Captain  Gray,  in  1792.  The  Indian  name  of  the 
point  is  Ela&t-sop. 

The  beach  around  Point  Adams  and  to  the  southward  some  distance  is  usually  called  Clatsop 
beach.  Upon  it,  many  years  ago,  before  the  whites  occupied  the  country,  a  Chinese  or  Japanese 
junk,  with  many  hands  and  a  cargo  of  beeswax,  was  cast  ashore  and  went  to  pieces;  but  the 
crew  were  saved.  In  support  of  this  Indian  tradition,  there  are  occasionally,  after  great 
storms,  pieces  of  this  wax  thrown  ashore,  coated  with  sand  and  bleached  nearly  white. 
Formerly  a  great  deal  was  found,  but  now  it  is  rmrely  met  with.  Belcher  mentions  having  a 
specimen.  Many  people  on  the  Columbia  possess  them,  and  we  have  seen  several  pieces.  In 
a  late  work  this  wreck  has  been  confounded  with  another  that  took  place  near  Cape  Flattery. 
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COAST  AND  SHORES  OP  WASHINGTON  TERRITORY  AND  OPPOSITE  SHORE  OP 

VANCOUVER  ISLAND. 

CAPE  DKAPPOnmCENT. 

The  north  side  of  the  Columbia  river  forms  part  of  Washington  Territory. 

This  cape  is  the  only  headland  from  Tillamook  to  latitude  47®  20'  that  breaks  the  low  line  of 
shore.  It  presents  a  geological  formation  not  before  met  with  on  the  seaboard,  being  composed  ^ 

of  horizontal  columnar  basalt,  rising  to  an  elevation  of  287  feet,  disposed  in  a  succession  of  huge  ' 

round  hills,  broken  on  the  sea  front  by  short  strips  of  sand  beach,  and  covering  w  irregular 
area  of  about  three  miles  by  one.  The  sea-faces  of  all  the  hills  and  irregularly  projecting 
knobs  rise  perpendicularly  for  many  feet,  then  slope  slightly  inshore  to  narrow  ridges;  are  l  : 

destitute  of  trees,  but  covered  with  grass,  fern,  and  bushes,  and  have  an  excellent  though  thin 
soil.  Inland  of  their  crests  the  trees  commence,  and  their  tops  reaching  above  the  summits  of  r: 

the  hills  increase  their  apparent  height.  The  inshore  slope  of  the  hills  is  more  gentle,  so  that 
paths  can  be  easily  carried  to  their  tops.  In  1851  we  opened  an  ox-team  road  to  the  summit 
of  the  cape.  When  the  evening  fogs  from  the  northern  bays  do  not  cover  the  cape,  we  have 
sometimes  experienced  a  dense  fog  rolling  down  the  river  about  sunrise,  enveloping  everything 
below  the  top  of  the  cape  upon  which  we  have  stood,  when  it  looked  like  an  island  less  than  a  i 

hundred  yards  in  extent,  and  surrounded  by  the  river  fog,  that  must  be  felt  to  be  appreciated. 

We  were  35  days  on  this  cape  before  obtaining  a  single  night’s  observations. 

As  seen  from  the  southward,  when  off  Tillamook  Head,  Cape  Disappointment  is  made  as  two  ' 

round-topped  islands;  approached  from  the  northwest  it  rises  in  a  similar  manner;  from  the  ' 

west  and  southwest  it  appears  projected  upon  the  mountains  inland,  but  the  slightest  haziness  ^ 

in  the  atmosphere  brings  it  out  in  sharp  relief. 

This  cape  being  basaltic,  and  showing  an  almost  iron  front  to  the  river  and  sea,  it  is  impro¬ 
bable  that,  “in  the  memory  of  many.  Cape  Disappointment  has  been  worn  away  some  hundred  - 

feet  by  the  sea  and  strong  currents  that  run  by  it.” 

On  the  first  landing  beach  on  the  inside  of  the  cape  we  found  a  deposit  of  auriferous  and 
ferruginous  “black  sand,”  the  flakes  of  gold  being  very  small  and  scarce.  This  ferruginous 
deposit — ^the  “black  sand”  of  the  California  gold  digger — caused  a  local  disturbance  in  the 
magnetic  variation,  amounting  to  26'.  2,  being  that  quantity  less  than  the  declination  found  ; 

upon  the  summit  of  the  cape. 

CAPE  DISAPPOINTMENT  LIGHT-HOUSE, 

The  light-house  is  not  upon  the  top  of  the  cape,  but  upon  a  spur  a  little  to  the  west  of  the 
southeast  point,  and  about  95  feet  below  the  highest  part.  The  tower  is  whitewashed,  placed 
192  feet  above  the  level  of  the  sea,  and  being  40  feet  in  height  and  projected  against  a  dark 
green  background  shows  well  in  daylight. 

The  light  is  a  Jixed  white  lights  of  the  first  order  of  Fresnel;  waa  first  exhibited  October  15, 

1856,  and  shows  from  sunset  to  sunrise.  Under  a  favorable  state  of  the  atmosphere  it  should  " 

be  seen  from  a  height  of —  . 

10  feet  at  a  distance  of  21  miles. 
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Its  gec^aphical  position,  as  determined  by  the  Coast  Survey,  is : 


Oil! 

Latitude .  46  16  32.7  north. 

Longitude .  124  02  13  west. 

A.  m.  «. 

Or,  in  time  .  8  16  08.9 


Magnetic  variation  20°  45'  east,  in  July,  1851,  with  a  yearly  increase  of  1'.4. 

Counting  round  seaward  from  the  south,  it  commands  a  horizon  of  about  135  degrees,  that 
is,  from  S.SE.  to  W.NW.;  so  that  vessels  coming  from  the  northward  cannot  see  the  light  until 
nearly  in  the  latitude  of  the  river.  Placed  on  the  top  of  the  cape,  it  could  have  been  easily 
made  to  show  over  the  northwest  part  of  it,  and  would  also  have  commanded  the  entire  river 
and  Baker's  bay. 

From  Cape  Disappointment  we  have  the  following  bearings  and  distances  of  objects  to  the 
northward: 

Point  Grenville . NW.  by  N.  J  N.,  62  miles. 

Destruction  island . NW.  by  N.,  84  “ 

Flattery  rocks . NW.  §  N.,  118  “ 

The  last  line  passes  tangent  to  the  coast  in  latitude  47°  58',  where  there  are  two  well  marked 
rocks,  which  will  be  hereafter  described. 

Fog-hdL  at  Cape  Disappointment 

A  fog-bell  of  1, 600  pounds  has  been  placed  on  the  bluff  in  advance  of  the  light-tower,  and  will 
be  sounded  during  foggy  or  other  thick  weather  night  and  day.  The  distinctive  mode  of  striking 
we  have  not  yet  found  published.  The  machinery  is  on  a  level  with  the  ground,  in  a  frame 
building,  whitewashed,  and  with  the  front  open  to  receive  the  bell. 

The  primary  astronomical  station  of  the  Coast  Survey  is  on  the  highest  part  of  the  southern 
extremity  of  the  cape.  Its  geographical  position  is : 


o  !  n 

Latitude . . .  46  16  35.2  north. 

Longitude . .  124  02  01  west. 

A.  m,  9. 

Or,  in  time .  8  16  08.1 


From  Gape  Blanco  to  Cape  Disappointment  the  extent  of  ocean  shore  line  is  not  less  than 
285  miles. 

In  August,  1775,  this  cape  was  placed  by  Heceta  in  latitude  46°  17',  and  called  Cape  Ban 
Roque. 

In  July,  1788,  it  was  called  Cape  Disappointment  by  Meares,  and  placed  in  latitude  46°  10' 
“by  an  indifferent  observation."  It  was  called  Cape  Hancock  by  Gray,  in  1792,  and  the 
entrance  placed  in  latitude  46°  17';  he,  however,  changed  this  name  to  Disappointment  upon 
hearing  that  Meares  had  so  named  it. 

In  1792  it  was  placed  in  latitude  46°  19'  by  Vancouver. 

On  the  Pacific  coast  it  is  and  has  been  known  by  no  other  name  than  Cape  Disappointment. 

The  Indian  name  for  the  cape  is  K&h-eese. 

THE  ENTRANCE  TO  THE  COLUMBIA  RIVER. 

The  entrance  to  this,  the  great  river  of  the  Pacific  coast,  is  5  miles  wide  between  the  nearest 
parts  of  Cape  Disappointment  and  Point  Adams,  bearing  S.  58^°  E.  and  N.  58J°  W.  from  each 
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other;  but  the  passage  is  badly  obstructed  by  shifting  shoals  that  lie  2  or  3  miles  outside  of  the, 
line  joining  the  points.  The  numerous  surveys  that  have  been  made  of  this  river  prove  so 
conclusively  the  great  changes  which  the  channels  through  the  shoals  undergo  that  we  shall 
not  attempt  to  give  any  directions  concerning  the  present  north  and  south  channels.  The  best 
advice  we  can  offer  is,  when  up  with  the  bar,  wait  for  a  pilot  The  mail  and  coasting  steamers 
enter  the  south  channel  (October,  1857,)  parallel  and  close  to  the  beach  south  of  Point  Adams, 
but  with  a  heavy  swell  from  the  westward  they  roll  very  much  after  rounding  the  point.  In 
heavy  weather  some  of  them  prefer  entering  the  north  channel,  although  it  gives  a  detour  of 
some  miles,  but  the  bar  has,  and  always  has  had,  more  water  upon  it  than  that  at  the  south 
channel,  and  does  not  change  its  position  as  much,  from  the  unwearing  nature  of  the  cape. 
Sailing  vessels  cannot  beat  into  the  south  channel  against  the  summer  winds  blowing  from  the 
northwest,  but  almost  invariably  come  out  through  it.  The  heavily  laden  vessels  of  the  Hudson 
Bay  Company  have  always  used  the  north  channel. 

During  heavy  weather,  and  especially  in  winter,  the  sea  breaks  with  terrific  fury  from  north¬ 
west  of  Cape  Disappointment  well  to  the  southward  of  Point  Adams;  and  we  remember  the 
mail  steamer  trying  for  60  hours  to  find  the  smallest  show  of  an  opening  to  get  in.  Sailing 
vessels  have  laid  off  the  entrance  6  weeks,  waiting  for  a  fair  opportunity  to  enter,  and  many  lie 
inside  for  weeks  trying  to  get  out.  The  mail  steamer,  meanwhile  exerting  all  her  power,  would 
drive  through  the  combers,  having  her  deck  swept  fore  and  aft  by  every  sea.  Pew  places 
present  a  scene  of  more  wildness  than  this  bar  during  a  southeast  gale,  contrasting  strongly 
with  many  times  during  the  summer,  when  not  a  breaker  is  seen  to  mark  the  outline  of  the 
shoalest  spot.  From  the  summit  of  Cape  Disappointment  we  have  often  watched  the  bar  in 
varied  states  of  wind  and  weather,  and  crossed  it  when  calm  and  breaking.  What  is  most 
needed  here  is  a  powerful  propeller  tug,  which  the  amount  of  trade  would  assuredly  warrant, 
when  we  know  that  the  much  smaller  trade  of  Humboldt  bay  supports  handsomely  a  tug  for 
that  bar.  In  bad  weather  the  pilot  boats  cannot  venture  out,  but  a  steamer  might;  and  the 
mail  steamers,  to  avoid  delay,  now  regularly  carry  a  bar  pilot  with  them. 

During  the  season  of  freshets,  about  June,  the  pilots  say  that  the  river  brings  down  such  a 
vast  body  of  water  that  they  can  frequently  take  up  for  use  fresh  water  upon  the  bar. 

When  off  the  entrance  in  fine,  clear  weather,  the  beautiful  snow  peak  of  Mount  St.  Helens* 
shows  over  the  lowest  part  of  the  land  inside,  and  apparently  in  the  middle  of  the  river  valley. 
It  is  very  regular  in  outline,  and  presents  a  pyramidal  appearance,  having  a  base  equal  to  either 
side.  It  is  over  75  miles  eastward  from  the  entrance  to  the  river,  and  attains  an  estimated 
elevation  of  12,000  feet.  It  is  volcanic,  and  occasionally  discharges  volumes  of  smoke. 

On  October  22,  1792,  Vancouver  reported  having  seen  several  water  spouts  off  the  entrance, 
and  that  some  of  them  passed  quite  near  his  ships. 

The  current. — ^In  October,  1851,  whilst  lying  at  anchor  in  the  south  channel  off  Sandy  island, 
we  measured  the  strength  of  the  ebb  current,  and  found  it  to  be  nearly  SJ  miles  per  hour. 

Tides. — At  Astoria  the  corrected  establishment  or  mean  interval  between  the  time  of  the 
moon’s  transit  and  the  time  of  high  water  is  XIIA.  XLIIm.  The  mean  rise  and  fall  of  tides  is  6.1 
feet;  of  spring  tides,  7.4  feet;  and  of  neap  tides,  4.6  feet.  The  mean  duration  of  the  flood  is 
6^  3m. ;  of  the  ebb,  Qh.  28m. ;  and  of  the  stand,  OA.  33m.  The  average  difference  between 
the  corrected  establishments  of  the  a.  m.  and  p.  m.  tides  of  the  same  day  is  Ih.  02m.  for  high 
water  and  Qh.  52m.  for  low  water.  The  differences  when  the  moon’s  declination  is  greatest 

®  Named  by  Vancouver  in  1792. 
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are  Ih.  38m.  and  \h.  16m.  respectively.  The  avers^e  diflference  in  height  of  those  two  tides  is 
1.4  foot  for  the  high  waters  and  2.3  feet  for  the  low  waters.  When  the  moon^s  declination  is 
greatest  those  differences  are  1.9  foot  and  3.7  feet  respectively.  The  average  difference  of 
the  highest  high  and  lowest  low  waters  of  the  same  day  is  7.9  feet,  and  when  the  moon^s  decli¬ 
nation  is  greatest,  8.9  feet.  The  highest  high  tide  in  the  twenty -four  hours  occurs  about 
12A.  11m.  after  the  moon’s  upper  transit,  (southing,)  when  the  moon’s  declination  is  north,  and 
about  OA.  16m.  before,  when  south.  The  lowest  of  the  low  waters  occurs  about  7J  hours  after 
the  highest  high  water.  At  Cape  Disappointment  it  is  high  or  low  water  about  40m.  earlier 
than  at  Astoria. 

The  discovery  of  the  river  and  changes  in  the  channel. — ^The  discoverer  of  this  river  was  Bruno 
Heoeta,  commanding  the  Spanish  ship  Santiago.  On  the  15th  of  August,  1775,  he  was  off  the 
entrance  of  a  great  river  or  inlet,  which  he  called  Ensefiada  de  Asuncion,  (Assumption  inlet;) 
but  in  the  charts  afterwards  published  in  Mexico  it  was  denominated  Enseilada  de  Heceta  and 
the  Bio  de  San  Roque. 

In  July,  1788,  Meares  sought  an  anchorage  under  Cape  San  Roque,  and  finding  the  breakers 
barring  his  progress,  applied  the  name  Deception  bay  to  the  mouth  of  the  river;  and,  doubtless 
to  vent  his  pique  upon  the  Spaniards  for  the  ill  treatment  he  had  received  at  their  hands, 
wrote:  ‘‘We  can  now  safely  assert  that  there  is  no  such  stream  as  that  of  Saint  Roc  existing, 
as  laid  down  in  the  Spanish  charts;  to  those  of  Maurello  we  made  continual  references,  but 
without  receiving  any  information  or  assistance  from  them.” 

In  April,  1792,  Vancouver  sought  for  this  river,  but  finding  a  great  line  of  breakers  before 
him,  very  wisely  did  not  attempt  to  pass  through  them.  On  the  29th  of  that  month  he  spoke 
the  Columbia  of  Boston,  commanded  by  Captain  Gray,  who  informed  him  that  he  had  laid  off 
the  mouth  of  a  river  in  latitude  46^  KK,  where  the  outset  or  reflux  was  so  strong  that  for  nine 
days  he  was  prevented  from  entering;  whereas  Vancouver,  having  passed  this  position  on  the 
27  th,  wrote  on  that  day  “that  if  any  inlet  or  river  should  be  found,  it  must  be  a  very  intricate 
one,  and  inaccessible  to  vessels  of  our  burden,  owing  to  the  reefs  and  broken  water.” 

On  the  11th  of  May,  1792,  about  noon.  Captain  Gray’s  log  states,  that  “being  a  little  to  the 
windward  of  the  entrance  into  the  harbor,  bore  away  and  run  in  E.NE.  between  the  breakers, 
having  from  6  to  7  fathoms  water.  When  we  came  over  the  bar  we  found  this  to  be  a  large 
river  of  fresh  water,  up  which  we  steered.”  Without  knowing  of  any  reliable  chart  by  him, 
we  are  of  opinion  that  then  there  was  but  one  channel,  and  that  to  the  north  of  what  is  now 
Sandy  island.  He  evidently  came  upon  the  entrance  after  very  favorable  weather,  because  he 
not  only  passed  over  the  bar  between  the  breakers  with  all  sail  set,  but  had  only  made  6  leagues 
between  daylight  and  noon.  He  remained  8  or  9  days  in  the  river,  made  a  rough  sketch  as  far 
as  Tongue  Point  or  Gray’s  bay,  and  named  the  river  after  his  ship,  ccdling  it  the  “  Columbia’s 
river.” 

In  October,  1792,  Vancouver  tried  to  enter  the  river  with  the  Discovery,  but  failing,  on 
account  of  the  bad  state  of  the  bar,  he  ordered  Lieut.  Broughton,  in  the  armed  tender  Chat¬ 
ham,  to  enter,  which  he  did  three  days  afterwards,  and  then  commenced  a  survey  of  the  river, 
carrying  it  forward  in  boats  to  Point  Vancouver,  in  latitude  45^  27',  and  returning  to  his  vessel 
in  ten  days.  He  considered  the  widest  part  of  the  river  for  25  miles  as  an  inlet.  This  is  the 
first  reliable  survey  we  have  of  the  river.  Gray’s  eye  sketch,  which  extended  to  about  Gray’s 
hay,  showed  36  miles  from  Cape  Disappointment,  whereas  it  is  only  16,  following  the  course 
of  the  northern  channel  by  the  most  recent  surveys.  After  crossing  the  bar  the  Chatham 
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anchored  in  4  fathoms,  1 J  mile  E.  by  S.  |  S.  from  the  eastern  part  of  Cape  Disappointment. 
Within  a  cablets  length  of  the  ship  the  sea  broke  very  heavily  on  the  western  end  of  a  shoal 
called  the  Spit  Bank,  the  southern  edge  of  which  stretched  about  E.  by  N.  in  a  direct  line  to 
Chinook  Point*  behind  which  rises  Scarborough  hWA  destitute  of  trees  and  covered  with  fern* 
Well  up  in  Baker^a  bay  A  north  of  the  cape,  he  gives  soundings  in  3,  6,  and  7  fathoms  within 
less  than  a  mile  from  the  shore.  From  Cape  Disappointment  the  southern  edge  of  an  outside 
shoal  extended  about  IJ  mile  SW.  by  S.,  stretched  W.SW.  nearly  2  miles,  then  trended 
N.NW.  parallel  to  the  outer  beach.  A  great  shoal  occupied  the  whole  middle  part  of  the 
river  east  of  Point  Adams.  Its  northern  edge  ran  parallel  with  and  half  a  mile  from  the  shore 
between  Gray's  Point  and  Ellis'  Point, §  there  being  from  7  to  14  fathoms  in  the  channel 
between  it  and  the  shore.  Prom  Ellis'  Point  it  then  stretched  in  nearly  a  straight  line  to 
within  a  mile  of  Point  Adams,  where  the  tail  of  it  had  but  2  fathoms;  thence  curved  to  the 
SE.  about  a  mile,  and  stretched  in  a  long  curve  to  Tongue  Pointy  \  keeping  about  three-quarters 
of  a  mile  from  the  shore  abreast  of  Point  George,  6  miles  from  Point  Adams;  and  in  the  channel 
between  it  and  the  shore  he  gives  from  3  to  7  fathoms.  Starting  hsdf  a  mile  inside  of  Point 
Adams  and  stretching  over  to  the  tail  of  the  above  shoal  was  a  bar,  having  but  3  fathoms 
upon  it. 

Prom  Point  Adams  the  northern  edge  of  the  breakers  stretched  seaward,  first,  W.  \  N. 
about  3|  miles;  next,  SW.  by  W.  ^  W.  about  5  miles;  then  took  a  rounding  course  to  the 
southward,  extending  along  the  coast  at  a  distance  of  nearly  8  miles.  From  this  point  of 
view  (Adams)  the  north  and  south  breakers  were  so  shut  in  with  each  other  as  to  present  an 
entire  line  of  heavy  broken  water  across  the  channel,  which  was  about  IJ  mile  wide  at  the 
narrowest  part,  and  having  not  less  in  any  place  than  4  fathoms.  The  outer  line  of  5  fathoms 
ofi*  the  bar  bore  SW.  by  W.  5^  miles  from  Cape  Disappointment. 

This  channel  permitted  the  heavy  western  swell  to  roll  in  over  the  bar,  and  break  upon  the 
shoal  stretching  between  Point  Adams  and  Point  Ellis.  The  directions  given  by  Broughton 
for  entering  are:  to  bring  Tongue  Point,  which  looks  like  an  island  near  the  southern  shore 
of  the  river,  to  bear  about  E.  by  N.  and  then  steer  for  it;  crossing  the  bar  in  4  and  5  fathoms. 

In  stating  the  distances  above,  we  should  mention  that  Broughton  gives  the  course  from 
Disappointment  to  Adams  as  SE.  by  E.  and  the  distance  about  4  miles,  whereas  it  is  really  5 
miles.  Making  this  change  in  his  base,  and  all  other  positions  in  proportion,  we  find  that  Tongue 
Point  comes  within  half  a  mile  of  the  determination  by  the  triangulation  of  the  survey;  proving 
Broughton's  work  right  but  the  base  wrong. 

From  the  foregoing  description  we  deduce  the  following  facts:  That  but  one  channel  existed 
at  the  entrance  to  the  Columbia  river  in  1792;  its  general  direction  across  the  bar  was  E.  by 
N.  I  N.  passing  mile  south  of  Cape  Disappointment;  it  was  6  miles  long  from  the  outer  5 
fathoms  curve  to  a  line  joining  Point  Adams  and  the  cape;  it  was  1^  mile  wide,  and  having 
not  less  than  4  fathoms  in  it:  That  the  Spit  bank  stretched  nearly  straight  from  about  a  mile 

^  Ita  present  name,  but  caUed  ViUage  Point  hy  Broughton,  because  he  here  found  a  large  deserted  Tillage.  He  says  the 
natires  caUed  it  Chenoko. 

f  Named  after  an  employ^  of  the  Hudson  Bay  Company,  who  lived  here  and  acted  as  pilot  on  the  river  at  and  since  the 
time  of  the  United  States  Exploring  Expedition. 

t  Named  by  Broughton  after  Mr.  James  Baker,  commanding  the  schooner  Jenny,  of  Bristol,  which  he  found  at  anchor  here 
upon  entering. 

§  So  named  on  Belcher's  survey  of  1839 ;  subsequent  surveys  call  it  Point  Ellice. 

^11  So  named  by  Broughton. 
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east  of  the  Cape  to  Chinook  Point.  In  the  space  bounded  by  the  3  lines  joining  cape  Disap¬ 
pointment,  Chinook  Point,  and  Point  Adams,  6  fathoms  water  was  the  least  found.  The  deepest 
channel  after  getting  in  was  close  under  the  north  side  of  the  river  eastward  of  Chinook  Point, 
and  that,  between  the  river  side  of  Point  Adams  and  the  shoal  stretching  from  Gray's  Point 
towards  it,  a  narrow  channel  existed  with  3  fathoms  in  it. 

Broughton  says:  “The  discovery  of  this  river,  we  were  given  to  understand,  is  claimed  by  the 
Spaniards,  who  call  it  Entrado  de  Ceta,  after  the  commander  of  the  vessel,  who  is  said  to  be 
its  first  discoverer,  but  who  never  entered  it;  he  places  it  in  46^." 

After  completing  the  survey  he  could  not  get  out  for  several  days,  and  the  Jenny  had  been 
unable  to  cross  the  bar,  during  the  entire  time  he  was  up  the  river. 

In  1813,  when  the  English  sloop-of-war  Raccoon  arrived  in  the  Columbia  she  found  the  shoals 
off  the  entrance  had  considerably  changed  in  extent  and  position  from  the  time  of  Broughton. 

British  Admiralty  Survey  in  1839. — In  1839  the  entrance  was  surveyed  by  Sir  Edward  Belcher, 
in  the  Sulphur,  and  remarkable  changes  had  taken  place.  Between  Cape  Disappointment  and 
Point  Adams  a  large  middle  bank  had  formed,  and  near  its  eastern  extremity  a  sandy  island, 
with  a  bank  1 J  mile  in  extent,  visible  at  low  water  and  full  of  snags  and  trees.  Its  northwestern 
point  bore  E.SE.  2|  miles  from  Cape  Disappointment,  stretching  on  this  course  1^  mile  further, 
80  that  its  eastern  extremity,  off  which  was  deep  water,  bore  N.  J  W.  IJ  mile  from  Point 
Adams.  This  island  and  the  bank  naturally  divided  the  waters  of  the  river,  the  greater  volume 
running  to  the  northward  of  the  bank,  through  Bdcher^s  channel,  with  7  fathoms  in  it,  and  being 
a  mile  wide  within  the  limits  of  the  3-fathom  curves  until  it  approached  the  cape,  where  it  was 
contracted  to  less  than  half  a  mile  on  a  line  E.SE.  from  the  cape,  but  having  increased  its 
depth  to  16  fathoms.  This  channel  had  cut  away  the  western  end  of  Spit  bank  as  laid  down 
by  Broughton.  Prom  the  cape,  which  it  washed,  this  channel  ran  south  for  2J  miles  with  an 
average  depth  of  7  fathoms,  and  being  a  mile  wide  within  the  3-fathom  curves;  then  it  ran 
SW.  J  W.  for  2J  miles  to  the  bar,  expanding  in  width  and  decreasing  in  depth,  but  in  no  place 
giving  less  than  fathoms  upon  the  bar,  which  bore  S.SW.  from  the  cape,  distant  4  miles, 
and  from  Point  Adams  W.  |  S.,  distant  6  miles.  In  the  northern  angle,  where  the  channel  made 
the  east  turn,  he  has  laid  down  a  spot  bare  at  low  water  with  7  fathoms  close  under  it.  From 
the  cape  it  bears  S.  by  W.  2^  miles. 

The  main  channel  eastward  of  Sandy  island  was  under  Chinook  and  Ellis  Points,  having 
deep  water  off  them,  but  becoming  shoaler  and  intricate  beyond  them. 

Between  this  channel  and  the  south  shores  lay  the  great  shoal  existing  in  1792,  not  very 
much  changed  in  features,  with  a  narrow  channel  running  from  Point  Adams  to  Tongue  Point, 
having  from  to  9  fathoms. 

The  west  end  of  this  shoal  stretched  out  to  the  line  joining  Chinook  Point  with  Point  Adams, 
about  a  mile  from  the  latter,  whilst  between  the  tail  of  Sandy  island  and  this  shoal  was  a 
channel  half  a  mile  wide,  and  having  from  3J  to  4J  fathoms.  Between  Sandy  island  and 
Point  Adams  ran  Queen's  channel*,  contracting  to  half  a  mile  wide  within  the  3-fathom  curves, 
one  mile  from  Point  Adams,  gradually  expanding  and  running  in  a  general  direction  W.  by  S. 
for  3 J  miles,  when  it  divided  into  two — one  running  into  the  north  channel  through  a  narrow  4- 
fathom  cut,  and  the  other  continuing  south,  forming  a  south  channd  one-third  of  a  mile  wide,  and 
having  3^  and  3J  fathoms  upon  it.  From  Cape  Disappointment  it  bore  S.  J  E.,  distant  4  miles, 
and  from  Point  Adams  W.  by  S,  J  S.,  4  miles.  Between  the  two  bars,  about  2  miles  apart,  lay 

*  Named  by  Belcher  in  1839. 
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an  irregular  shoal  of  small  extent,  having  2^  fathoms  upon  it.  The  joining  of  the  north  and 
Queen^s  channels  enabled  a  vessel  to  have  a  4-fathom  channel  south  of  Sandy  island,  with  a 
leading  wind  in  summer  time,  while  the  north  was  a  beating  channel. 

A  spot,  bare  at  low  water,  existed  mile  from  Point  Adams;  its  northern  extremity  close 
to  Queen's  channel,  and  bearing  west  from  Point  Adams.  It  stretched  south  half  a  mile,  and 
was  nearly  a  quarter  of  a  mile  in  width. 

It  may  not  be  out  of  place  here  to  note  that  the  channel  on  the  south  side  of  the  river,  east 
of  Tongue  Point,  now  known  as  the  Woody  Island  channel^  and  claimed  as  a  recent  discovery,  is 
clearly  indicated  by  the  soundings  of  Belcher. 

By  a  comparison  with  the  partial  survey  of  1792  very  remarkable  changes  will  be  seen  to 
have  taken  place.  The  first  is  the  formation  of  the  great  Middle  Bank*^  covering  an  extent  of  4 
square  miles  within  the  three-fathom  curves,  and  part  formed  into  an  island  occupying  the  track 
which  Broughton,  and  doubtless  Gray  and  Baker,  sailed  over  with  five  fathoms;  the  formation 
of  two  channels:  the  bank  on  the  SW.  face  of  Cape  Disappointment,  stretching  1^  mile  south¬ 
ward  of  its  old  limit,  and  almost  crossing  the  only  channel  of  1792;  the  existence  of  the  Middle 
Bank,  within  half  a  mile  of  the  cape,  and  having  but  one  fathom  upon  its  northwest  point,  where 
the  Sulphur  grounded,  when  Broughton  states  that  he  anchored  1 J  mile  E.  by  S.  |  S.  from  the 
inner  part  of  the  cape,  there  being  deep  water  between  him  and  the  cape,  whilst  the  Spit  bank, 
which  was  within  a  cable's  length  of  his  anchorage,  and  stretching  to  Chinook  Point,  had  been 
cut  away  by  the  broad  Belcher  channel;  the  cutting  away  of  three  miles  of  the  western  part  of 
the  shoal  off  Point  Adams,  and  the  opening  of  the  channel  along  the  Clatsop  beach  and  south 
shore,  past  Point  St.  George  and  Tongue  Point. 

Belcher  calls  the  bank  S.SW.  of  the  cape  the  Spit  bank;  and  where  Broughton's  Spit  bank 
joins  Chinook  Point,  he  designates  it  Chehalis  spit. 

In  his  narrative  he  remarks  that  “the  shoals  in  the  entrance  to  this  river  have  most  materially 
changed  their  features  within  the  last  two  years." — (Vol.  1,  p.  288.) 

Survey  of  the  United  States  Exploring  Expedition^  1841. — In  this  survey  we  find  but  one  opening 
to  the  ocean  with  the  north  and  south  channels  passing  through  it.  The  bar  had  5  fathoms 
upon  it,  and  was  nearly  two  square  miles  in  extent,  the  water  deepening  and  the  channel 
contracting  after  passing  it. 

From  Cape  Disappointment  the  bar  bore  SW.  by  S.  |  S.,  distant  4J  miles;  from  Point  Adams 
W.  by  S.,  distant  6J  miles;  with  the  north  shoal  stretching  south  2^  miles  from  the  cape,  and 
the  great  south  shoal  nearly  W.SW.,  6  miles  from  Point  Adams,  having  at  the  narrowest  part 
of  the  single  entrance  a  breadth  of  a  mile. 

From  the  bar  the  course  in  for  the  north  channel  was  E.NE.  2^  miles:  then  N.  ^  W.  3J 
miles  to  the  inside  of  Cape  Disappointment,  after  passing  which  the  channel  was  wide,  regular, 
and  deep  for  4  miles,  about  E.SE.,  passing  close  by  the  north  side  of  Sandy  island. 

From  the  bar  the  course  for  the  south  channel  was  E.  by  N.  \  N.  for  miles,  running 
within  three-quarters  of  a  mile  of  Point  Adams;  thence  along  the  Clatsop  beach  in  a  good, 
wide  channel. 

The  Middle  Bank  was  nearly  triangular,  with  one  point  abreast  of  Cape  Disappointment;  the 
second  mile  north  of  Point  Adams;  and  the  third  at  the  meeting  of  the  channels  inside  the 
bar.  Each  side  was  three  miles  long;  Sandy  island  was  then  composed  of  two,  the  eastern  end 
of  the  larger  and  southern  one  bearing  N.NW.  IJ  mile  from  Point  Adams. 

o  Named  by  Belcher  in  1839. 
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The  western  tail  of  the  great  middle  shoal,  east  of  Point  Adams,  bore  from  that  point  about 
N.NE.,  a  little  over  a  mile  distant,  and  in  range  to  Chinook  Point. 

The  reduced  map  of  the  survey  of  the  United  States  Exploring  Expedition,  on  an  English 
chart,  shows  the  distance  from  Cape  Disappointment  to  Point  Adams  as  only  miles,  with  the 
bearing  SE.  by  E.  J  E.  Our  measurements  above  are  made  upon  a  scale  representing  that  distance 
as  almost  5  miles,  according  to  a  recent  triangulation. 

The  changes  that  had  taken  place  since  Belcher's  survey,  2  years  previous,  were:  that  the 
south  sands  had  stretched  westward  over  the  entrance  of  Queen's  or  south  channel;  and  that 
channel  had  joined  with  the  north  and  emptied  over  one  bar,  which  was  almost  identical  in 
position  and  extent  with  the  survey  of  1839.  It  had,  however,  moved  about  a  third  of  a  mile 
to  the  southward. 

The  north  channel  was,  therefore,  little  changed;  its  general  direction  was  the  same;  it  had  at 
least  a  fathom  more  than  the  south  channel,  and  retained  the  same  shape  and  direction  after 
passing  inside  the  cape. 

The  contour  and  position  of  the  Middle  Bank  was  nearly  the  same,  but  its  eastern  point  had 
moved  nearly  half  a  mile  to  the  NW.,  giving  deep  water  where  Belcher  placed  the  eastern  part 
of  Sandy  island,  whilst  the  western  islet  occupied  nearly  the  same  position  as  formerly. 

The  western  extremity  of  the  great  middle  shoal,  east  of  Point  Adams,  was  hardly  changed. 

The  course  in  over  the  bar,  and  through  Queen's  or  the  south  channel,  was  straight  for  over 
6  miles  to  abreast  of  Point  Adams,  and  then  ran  in  the  same  direction  as  in  1839. 

The  United  States  sloop-of-war  Peacock  was  lost  on  the  north  shoals,  under  Cape  Disappoint¬ 
ment. 

SURVEY  OP  1850. 

This,  the  first  examination  by  the  Coast  Survey,  was  undertaken  under  peculiar  diflSculties, 
which  were  successfully  overcome. 

In  this  survey  we  find  the  formation  of  a  new  south  entrance,  but  evidently  of  so  recent  date 
that  the  bar  at  the  entrance  cannot  be  said  to  have  over  16  feet  upon  it,  although  two  very 
narrow  passages  on  either  side  of  the  middle  ground  of  the  bar  give  3  fathoms.  From  Point 
Adams  this  bar  bore  SW.,  distant  3|  miles,  being  S.SE.  5^  miles  from  Cape  Disappointment 
light-house.  Inside  the  entrance,  within  the  3-fathom  curve,  the  width  of  the  channel  was 
half  a  mile,  increasing  to  over  a  mile,  and  the  depth  of  water  regularly  increasing  to  14  fathoms 
off  Clatsop  spit,  IJ  mile  from  Point  Adams,  on  aline  to  Cape  Disappointment.  The  direction 
of  the  channel  was  straight,  N.  by  E.  ^  E.  to  Sandy  island,  rounding  Clatsop  spit,  and  running 
close  to  and  parallel  with  the  beach  east  of  Point  Adams,  with  a  depth  of  from  4  to  8  fathoms. 
Prom  the  outside  of  the  bar  the  south  edge  of  the  south  shoal  stretched  toward  the  shore,  the 
bottom  changing  from  hard  sand  to  soft  mud  in  approaching  the  beach. 

The  extent  of  the  north  bar  had  so  much  increased  that  it  is  difficult  to  describe,  for  it  had 
an  area  of  over  two  square  miles,  with  from  4  to  fathoms  upon  it,  and  the  bottom  varying 
from  hard  sand  to  soft  mud.  The  middle  of  it  lay  south  .3|  miles  from  the  highest  part  of  the 
Within  the  3-fathom  curve  the  entrance  was  IJ  mile  wide,  and  in  ordinary  weather 
^as  marked  by  a  line  of  breakers  on  either  side.  The  course  was  nearly  straight  to  the  inner 
point  of  the  cape,  with  the  depth  of  water  increasing  to  11  fathoms  abreast  of  it,  where  the 
channel  was  a  little  over  a  third  of  a  mile  wide,  with  the  Sulphur  spit  on  the  east  side.  Passing 
the  cape,  and  turning  eastward  and  then  E.SE.,  the  3-fathom  channel  was  crooked,  and  in  one 
place  only  400  yards  wide. 
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The  two  bars  bore  from  each  other  SE,  by  E.  and  NW.  by  W.,  and  their  distance  apart  was 

miles,  with  the  seaward  extremity  of  the  Middle  Bank  in  line  between  them. 

The  Middle  Bank  between  the  north  €md  south  channel  was  about  a  mile  wide,  and  regular 
up  to  the  cape,  except  the  oflf-shoot  to  connect  with  Sandy  island,  which  bore  E.  by  S.  J  S.  3 J 
miles  from  Disappointment,  and  NW.  |  N.,  two  miles  from  Adams.  N.NE.  from  it  the  Chinook 
shoal  stretched  southward  within  less  than  a  mile. 

The  western  tail  of  the  great  Middle  Bank,  east  of  Point  Adams,  lay  NE.  |  N.  1|  mile  from 
that  point. 

The  channels  north  and  south  of  this  bank  had  changed  very  much,  but  to  them  we  shall  not 
again  refer. 

We  note  the  following  changes  since  the  survey  of  1841: 

That  the  south  sands,  then  stretching  6  miles  westward  from  Point  Adams,  had  been  cut 
through  at  a  point  half  their  distance  out  by  a  wide  channel,  with  deep  water,  running  S.  by  W. 
from  Sandy  island,  but  the  bar  of  this  channel  was  not  yet  fairly  cut  through,  having  less  than 
3  fathoms  upon  it.  This  channel  was  therefore  running  at  right  angles  to  the  one  of  1841,  and 
over  the  very  spot  marked  bare  in  1839. 

That  the  north  channel  retained  the  same  general  features,  but  had  moved  to  the  southward; 
its  southern  part  cutting  away  over  a  mile  of  the  west  end  of  the  south  sands  of  1841.  It  still 
had  over  a  fathom  more  water  than  the  south  channel.  Inside  of  Cape  Disappointment  it 
retained  the  same  general  direction  as  in  1839  and  1841,  but  was  more  contracted. 

That  the  Middle  Bank  was  much  changed,  but  its  northern  portion  similar  to  that  of  the  two 
previous  surveys.  The  eastern  point  had  moved  N.NW.  three-quarters  of  a  mile  since  1841. 
Sandy  island  had  much  increased  in  size,  and  apparently  moved  with  it. 

That  a  long  sand  bank  had  made  out  over  a  mile  NW.  from  Point  Adams,  and  was  called  the 
Clatsop  spit. 

That  the  western  tail  of  the  great  Middle  Bank,  east  of  Point  Adams,  had  been  cut  away 
three-quarters  of  a  mile. 

SURVEY  OP  1852. 

This  was  the  second  examination  by  the  United  States  Coast  Survey,  founded  upon  a  complete 
triangulation  and  the  topography  of  Point  Adams,  Sandy  island,  and  Gape  Disappointment 

Two  channels  remained  as  in  1850.  The  south  had  become  more  defined,  having  3J  fathoms 
across  the  bar,  which  was  three-quarters  of  a  mile  wide,  and  the  general  direction  of  the 
channel  N.  J  W.  From  Point  Adams  it  bore  SW.  |  S.,  distant  3^  miles,  and  from  Cape 
Disappointment  S.  SE.,  5|  miles.  It  was  2J  miles  distant  from  the  beach  south  of  Point 
Adams. 

The  north  channel  was  S.  i  W.,  3  miles  from  the  cape,  and  W.  J  S.,  4J  miles  from  Point 
Adams ;  it  had  4i  fathoms  upon  it  toward  the  southern  side,  and  its  width  was  three-quarters 
of  a  mile.  The  midchannel  course  for  1^  mile  was  NE.  by  N.,  then  N.  by  W.  towards  the 
cape,  turning  to  the  east  half  a  mile  before  reaching  it,  and  after  a  mile  on  this  coarse 
running  E.  SE.  past  the  north  side  of  Sandy  island ;  or,  continuing  past  the  cape  within  a 
quarter  of  a  mile,  then  steering  E.NE.  one  mile,  in  from  8  to  5  fathoms,  changing  to  SE.  by 
E.  through  a  3-fathom  channel,  past  the  NE.  side  of  Sandy  island.  The  old  Spit  bank  of  1792 
had  made  out  half  a  mile  nearer  the  cape  than  then  existing,  but  having  a  3-fathom  channel 
across  it. 
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The  north  and  south  bars,  bore  from  each  other  SE.  and  NW.,  distant  miles  apart,  with 
the  seaward  face  of  the  Middle  Bank  making  a  direct  line  on  that  course.  This  bank  had 
changed  its  contour  and  was  very  irregular. 

W.SW.  of  Sulphur  spit  a  3-fathom  channel  had  nearly  cut  through  the  north  sands.  Should 
a  channel  open  here  it  would  doubtless  remain  a  reliable  one.  From  Cape  Disappointment  it 
bore  SW.  \  W.,  mile  distant. 

Sandy  island  bore  E.  by  S.  |  S.,  3  miles  from  the  cape,  and  NW.  J  N.  2  miles  from  Point 
Adams. 

The  western  tail  of  the  great  Middle  Bank  bore  NE.  by  N.  ^  N.,  a  mile  from  Point  Adams. 

At  the  time  of  this  survey  the  channels  were  buoyed  out,  but  subsequent  gales  have  dis¬ 
placed  the  buoys. 

We  note  the  following  changes  since  the  survey  of  1850,  a  little  over  two  years: 

That  the  new  south  channel  had  been  developed,  and  the  bar  moved  three-quarters  of  a 
mile  eastward,  with  half  a  fathom  more  water  and  the  entrance  %\rider. 

That  the  north  channel  had  contracted  to  half  its  width  at  the  bar,  with  its  northern  line 
upon  the  line  of  1850;  the  depth  of  water  not  quite  as  great,  but  having  still  a  fathom  more 
than  the  south  bar ;  the  channel  not  as  straight,  and  the  formation  of  a  swash  channel  SW,  of 
the  cape  across  the  north  sands. 

That  the  Spit  bank  of  1792  was  being  redeveloped. 

That  the  Middle  Bank  had  increased  in  size,  and  Sandy  island  moved  over  a  quarter  of  a 
mile  W.NW,,  giving  8  fathoms  of  water  where  the  beacon  of  1850  stood,  and  the  bifurcation 
of  the  bank,  bare  at  low  water,  west  of  it.  Compared  with  the  surveys  of  1839  and  1841,  we 
find  that  one  part  of  Sandy  island  has  retained  the  same  position,  but  that  a  mile,  stretching 
E.  by  S.  J  S.,  has  been  completely  cut  away,  and  is  now  crossed  by  the  south  channel. 

That  the  Clatsop  spit  has  changed  its  shape,  trending  more  to  the  westward. 

And  that  the  western  tail  of  the  great  Middle  Bank,  east  of  Point  Adams,  occupies  the 
position  of  1839  and  1841. 

No  survey  has  been  made  subsequent  to  that  of  1852,  but  we  can  state,  from  personal 
observation,  that  in  October,  1857,  the  south  bar  was  within  less  than  a  mile  of  the  beach 
south  of  Point  Adams,  and  that  the  channel  ran  nearly  parallel  with,  and  not  distant  more 
than  three-quarters  of  a  mile  from  the  shore.  It  was  unavailable  with  a  very  heavy  sea  on, 
ns  a  vessel  had  to  run  it  in  the  trough  of  the  sea,  and  for  sailing  with  a  N  W.  wind  it  was  a 
dead  beat.  We  entered  the  north  channel  in  May,  1857,  and  found  it  wide  and  straight.  It 
was  reported  to  have  one  fathom  more  water  on  the  bar  than  the  south.  Those  of  the 
old  buoys  that  remained  were  of  no  use,  on  account  of  having  been  carried  from  their  proper 
stations. 

Gowiusiona. — Prom  all  these  examinations,  aided  by  plotting  the  outlines  upon  the  same  sheet 
snd  to  the  same  scale,  from  corroborative  evidence,  and  from  personal  observation,  we  find 
that  the  south  point  of  the  north  sands  stretching  out  from  Cape  Disappointment  has  remained 
nearly  the  same  since  1839,  bearing  S.  J  W.  from  the  light-house,  distant  2^  miles ;  has  not 
varied  its  position  half  a  mile  ;  has  never  reached  the  southern  shoal  of  1792  ;  and  that  the  bar 
has  never  had  less  than  4  fathoms  upon  it,  thereby  indicating  that  this  entrance  and  channel 
is  the  less  changeable,  and  has  a  fathom  more  water  than  the  other,  and  that,  with  well 
appointed  buoys  off  its  entrance  and  range  beacons  on  Sandy  island  and  Chinook  Point  or 
Scarborough  Hill,  it  will  always  prove  the  safer  and  better  for  the  interests  of  the  country. 
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The  position  of  the  south  entrance  is  continually  changing,  and  the  same  causes  that  closed 
it  between  1839  and  1841  will  again  close  it. 

The  formation  of  Sandy  island  precludes  the  probability  of  the  channel  returning  to  the 
capacity  which  existed  at  the  period  of  Broughton^  s  survey  in  1792. 

The  great  Middle  Bank,  stretching  from  Point  Ellis  nearly  to  Point  Adams,  remains  almost  the 
same  since  its  first  determination. 

Hydrographic  sketches  of  the  entrance  to  the  Columbia  river  were  issued  from  the  Coast 
Survey  OflSce  in  1850  and  1851. 

POINTS  INSIDE  OP  COLUMBIA  BIVBB  BNTEANCB. 

Sandy  Island,  (1851.)  It  is  about  one-third  of  a  mile  long,  E.NB.  and  W.SW.,  by  250  yards 
in  width,  and  consists  of  loose  sand  raised  a  few  feet  above  the  river,  and  covered  with  drift 
logs,  trees,  Ac.  To  the  westward  of  it  extend  two  sand  bars  nearly  a  mile  in  length,  and  bare 
at  low  water.  The  surveys  of  1839,  ’41,  ’50,  and  ’52  show  that  this  part  of  the  Middle  Bank 
has  occupied  one  position,  and  will  doubtless  retain  it.  In  1792  the  main  channel  of  the  river 
passed  over  this  position,  and  a  line  of  soundings  in  5  fathoms  ran  across  it.  Considering  the 
immense  amount  of  huge  trees  coming  yearly  down  the  river,  we  can  readily  imagine  a  theory 
for  its  formation.  A  large  beacon  erected  upon  it,  distinguishable  outside  the  bar,  and  ranging 
with  another  on  Scarborough  Hill,  would  serve  to  denote  the  position  of  the  north  channel. 
Prom  Cape  Disappointment  light-house  it  bears  E.  by  S.  J  S.,  distant  3^  miles. 

It  received  its  present  name  from  Belcher  in  1839.  On  the  Coast  Survey  charts  it  is  called 
Sand  island. 

Chinook  Point  lies  N.  by  E.  2|  miles  from  Point  Adams,  and  E.  J  N.  4|  miles  from  Cape 
Disappointment.  It  is  a  long,  low  sand  strip  at  the  base  of  the  high  wooded  hills  behind  it. 
One  of  the  hills,  called  Scarborough,  is  readily  recognized  by  a  great  part  of  its  southern  slope 
being  destitute  of  trees  and  covered  with  fern;  no  other  hill  near  this  vicinity  possesses  this 
peculiar  feature. 

A  number  of  fishing  and  Indian  huts  are  situated  upon  the  Chinook  beach,  the  people  being 
engaged  in  catching  and  curing  salmon,  with  which  the  waters  abound.  The  mode  of  catching 
them  is  by  means  of  nets;  those  of  Indian  construction  being  made  of  twine  spun  from  the 
fibres  of  the  spruce  roots,  and  sometimes  from  a  peculiar  grass  obtained  from  northern  coast 
Indians.  The  mode  of  curing  is  very  rude  and  inefficient,  and  thousands  of  barrels  that  have 
been  shipped  have  proved  worthless.  There  is  no  reason  why  this  should  not  become  a  large 
and  profitable  branch  of  business.  The  fish  are  the  largest  on  the  coast,  often  exceeding  80 
pounds  weight.  We  have  purchased  them  weighing  between  50  and  60,  caught  upon  the  beach  at 
the  sea  base  of  Cape  Disappointment.  They  commence  to  run  about  the  end  of  May,  and 
become  remarkably  plentiful  by  the  third  week  in  June.  The  Indians  suppose  that  the  salmon, 
coming  directly  from  the  ocean,  linger  about  the  entrance  several  weeks  before  starting  up  the 
river,  because  they  require  time  to  become  accustomed  to  the  fresh  water;  attributing  to  a 
wrong  cause  this  normal  habit  of  the  salmon. 

Chinook  Point  was  the  special  location  of  the  once  powerful  tribe  of  Chinook  Indians,  and 
here  the  celebrated  one-eyed  chief,  Concomly,  held  sway.  The  tribe  has  dwindled  to  less  than 
a  hundred  persons^ — men,  women,  and  children — and  they  are  poor,  miserable,  drunken,  diseased 
wretches. 

The  point  was  called  Village  Point  by  Broughton  in  1792. 
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In  1839  it  was  called  Chenoke  Point  by  Belcher.  The  Indian  name  is  Nose-to-ilse. 

Pcird  JEUis  is  2|  miles,  nearly,  east  of  Chinook  Point;  the  sand  beach  between  the  two  being 
in ^ome  places  nearly  a  mile  wide,  running  at  the  base  of  the  hills  and  surrounding  a  large 
lagoon  near  Chinook.  Prom  Point  Adams  it  bears  NE.,  distant  4y  miles. 

Behind  Point  Ellis  rise  two  hills,  the  southern  of  which  is  used  as  a  range  with  Point  Adams 
for  denoting  the  entrance  to  the  south  channel,  but  of  course  the  relative  positions  vary  with 
every  change  of  the  bar. 

It  was  called  Ellis  Point  by  Belcher  in  1839,  and  Point  Ellice  by  the  United  States  Exploring 
Expedition  in  1841,  and  this  spelling  is  found  upon  all  recent  maps. 

The  Indian  name  is  No-wehtl-kai-ilse. 

Astor  Point  lies  E.  |  N.,  distant  miles  from  Point  Adams.  It  is  low  at  the  river  bank, 
but  has  moderately  high  wooded  land  behind  it.  The  southern  channel  passes  close  to  it.  The 
name  is  derived  from  a  Coast  Survey  triangulation  and  secondary  astronomical  station  upon  it, 
but  it  is  in  reality  a  part  of  Point  George, 

The  geographical  position  of  the  station,  which  is  about  a  quarter  of  a  mile  westward  of  the 
bay,  in  front  of  the  town,  is — 


o  /  // 

Latitude .  46  11  27,6  north. 

Longitude  •  •  •  . .  123  49  32  west. 

Am.  «. 

Or,  in  time .  8  15  18.1. 


Point  George  is  the  first  point  made  after  passing  eastward  of  Clatsop  beach.  Immediately  be¬ 
hind  it  the  land  is  high  and  densely  wooded;  and  around  its  southern  face  opens  Young^s  river. 

It  was  called  “Point  George^'  by  Broughton  in  1792;  “George  Point''  by  Belcher  in  1839; 
“Young's  Point"  by  the  United  States  Exploring  Expeditiou in  1841;  “Smith's  Point"  by  the 
Coast  Survey,  in  the  triangulation  of  1852 ;  but  it  is,  we  believe,  generally  known  as  Youngs  Poird. 

Tongue  Point  bears  E.  NB.  8|  miles  from  Point  Adams,  and  NE.  J  E.,  3^  miles  from 
Astor  Point.  It  is  a  high,  bold  bluff  covered  with  trees,  and  connected  with  the  main  by  a 
moderately  low,  narrow,  strip  of  land.  As  first  made,  off  the  entrance,  it  appears  like  a  low 
wooded  island.  Close  to  it  runs  the  Woody  Island  channel,  which  is  plainly  foreshadowed  in 
Belcher's  survey  of  the  river.  Between  the  last  two  points  lie  the  rival  villages  of  Upper  and 
Lower  Astoria.  The  lower  is  the  most  western,  and  on  the  location  established  by  the  Pacific 
Fur  Company  in  1811,  and  to  which  was  given  the  name  of  Astoria.  A  large  saw-mill  is  in 
operation  here,  and  a  military  post  was  established  but  abandoned  a  few  years  since.  The 
place  contains  less  than  fifty  houses,  and  at  one  time,  as  a  landing  place,  had  an  unenviable 
reputation  on  account  of  the  character  of  the  “beach  combers." 

The  name  of  the  place  was  changed  to  Fort  George  in  1813,  on  being  taken  by  the  sloop-of- 
war  Raccoon.  The  original  name  was  restored  in  1818. 

At  Upper  Astoria  is  located  the  custom-house,  off  which  is  the  rendezvous  of  the  United 
States  revenue  cutter.  A  large  saw-mill  is  built  here;  and  a  government  military  road  is  being 
opened  to  Salem,  on  the  Willamette  river.  Between  the  village  and  Tongue  Point  lies  the 
wreck  of  the  Silvie  de  Grace. 

Cape  Broughton  is  on  the  north  side  of  the  river,  N.  NW.  3^  miles  from  Tongue  Point,  and 
NE.  J  E.  5|  miles  from  Ellis  Point. 

It  was  named  by  Belcher  in  1839,  but  was  called  Gray's  Point  by  the  United  States  Exploring 
Expedition.  This  last  designation  was  also  applied  by  the  Coast  Survey  in  1852. 
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The  head  between  Ellis  Point  and  Cape  Broughton  was  named  Chatham  Head  in  1839, 

Oray*8  Bay  lies  to  the  NE.  of  Cape  Broughton,  and  was  named,  in  1792,  in  honor  of  Captain 
Gray. 

Youngs  Bay  lies  between  the  eastern  part  of  the  Clatsop  beach  (called  Tauisey  Point)  and 
Point  George.  Into  it  empty  Young^s  river,  discovered,  examined,  and  named  by  Broughton; 
Lewis  and  darkens  river,  examined  by  them  in  1805;  and  one  or  two  small  streams  or  sloughs. 

BaJcer^s  Bay  lies  between  Cape  Disappointment  and  Chinook  Point.  It  runs  2|  miles  to  the 
northward  of  the  cape,  and  receives  the  waters  of  the  small  streams  which  head  toward  Shoal- 
water  bay,  and  connect  with  it  by  a  small  portage.  The  western  and  largest  stream  is  the 
Wal-la-khut ;  the  eastern,  half-way  between  the  cape  and  Chinook  Point,  is  the  Wap-pa-loo- 
che. 

Two  or  three  houses  on  the  shore  of  the  bay,  and  a  saw-mill,  are  all  that  remain  of  the  set¬ 
tlement  once  designated  as  “Pacific  City.”  The  bay  was  named  in  honor  of  Captain  Baker, 
whom  Broughton  found  anchored  here  in  the  schooner  Jenny,  of  Bristol,  when  he  entered. 

The  Columbia  river  was  called  the  “  Oregon”  on  the  strength  of  the  accounts  of  Carver  in 
1766.  Much  doubt  exists  as  to  the  origin  of  the  name  last  mentioned. 

In  1775  it  was  called  “Assumption Inlet”  by  Heceta,  but  afterwards  the  Rio  de  San  Roque, 
from  his  naming  the  northern  cape  San  Roque;  and  also  the  Ensenada  de  Heceta. 

In  1789  Meares  called  it  “Deception  Bay.” 

In  1792  it  was  named  the  “  Columbia's  river”  by  Gray. 

Clarke  says  that,  in  1805,  the  Indians  knew  it  as  the  Shocatilcum,  and  another  name  obtained 
from  another  body  of  the  natives  was  Chockalilum ;  the  two  being  evidently  the  same  word 
differently  pronounced;  the  accent  should  be  on  the  penult. 

When  the  name  given  by  Gray  was  first  changed  we  cannot  state.  It  was,  perhaps,  done  by 
Vancouver  or  Broughton. 

Lewis  and  Clarke,  in  noticing  the  growth  of  trees  on  the  Columbia,  mention  a  fir  near  Asto¬ 
ria  that  was  230  feet  high,  and  120  feet  of  that  height  without  a  branch.  Its  circumference 
was  27  feet.  This  same  tree  is  doubtless  referred  to  in  the  narrative  of  the  United  States  Ex¬ 
ploring  Expedition,  where  the  dimensions  are  given  as  follows  :  39J  feet  in  circumference  at  8 
feet  above  the  ground;  bark  11  inches  thick;  height  of  the  tree  250  feet  and  perfectly  straight. 
Visiters  used  to  be  shown  “the  big  tree”  as  one  of  the  notable  sights  of  the  locality. 

Belcher  says  that  “the  timber  of  the  Columbia,  either  for  spars  or  plank,  cannot  be  compared 
to  that  of  higher  latitudes;  for  topmasts  and  topgallant  masts  it  is  probably  as  tough,  bat 
heavier.  #  *  *  *  Probably  no  part  of  Western  America  can  produce  timber 

of  the  dimensions  grown  in  the  regions  of  the  Columbia  and  the  northern  confines  of  Califor¬ 
nia.  Amongst  the  drift  trees,  on  the  banks  of  the  Columbia,  we  measured  one  174  feet  long 
by  20  feet  in  circumference,  and  many  150  feet  by  13  to  18.  These,  of  course,  were  washed 
from  the  banks,  and  therefore  not  the  largest,  which  grow  invariably  in  the  thickest  part  of  the 
wood.” — (Vol.  1,  p.  300.) 

In  Baker's  bay,  in  1851,  we  measured  a  drift  tree  which  had  been  thrown  upon  the  beach. 
It  was  267  feet  long,  27  feet  in  circumference  with  the  bark  peeled  off,  and  where  broken  at 
the  small  end  20  inches  in  diameter.  Very  frequently,  when  trees  are  felled  for  cutting  into 
lumber,  the  first  30  or  40  feet  of  the  trunks  are  found  too  large  for  the  saw-mill,  and  have  to 
be  cut  off  and  left  on  the  ground. 
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GENERAL  COURSE  OP  THE  COLUMBIA  RIVER. 

From  the  entrance  to  the  mouth  of  the  Cowlitz  river  the  general  course  of  the  Columbia  is 
B.  by  N.,  and  the  distance  in  a  straight  line  46  miles  from  the  bar,  and  by  the  windings  of  the 
river  about  52  miles.  The  Cowlitz  runs  N.NW.,  and  is  navigated  by  canoes  about  15  miles  to 
the  Cowlitz  Landing.  At  this  place  travellers  take  mules  or  horses  to  go  through  to  Puget^s 
Sound,  a  trip  of  50  miles.  On  the  west  bank  of  the  Cowlitz  are  a  few  small  houses,  locally 
known  as  the  town  of  Monticello.  On  the  south  bank  of  the  Columbia,  opposite  the  Cowlitz, 
is  another  small  settlement,  called  Rainier. 

Prom  the  Cowlitz  the  next  course  of  the  Columbia  is  SE.  |  S.  for  27  miles  to  the  mouth  of 
the  Willamette  river,*  about  16  miles  above  the  Cowlitz.  The  Warrior  branch  or  slough  of  the 
river  makes  in  from  the  west  side  and  runs  around  Multnomah  island,  coming  into  the  Willa¬ 
mette  two  miles  above  its  mouth.  The  Willamette  continues  the  same  general  course  of  the 
Columbia  for  16  miles  to  the  falls,  where  is  situated  the  town  of  “Oregon  City^,^’  destined  to 
become  a  place  of  importance,  on  account  of  the  extensive  water  power;  the  river  there  falling 
perpendicularly  38  or  40  feet.  Six  miles  lower  down  on  the  Willamette  is  the  rapidly  improving 
town  of  Portland,  situated  at  the  head  of  ship  navigation,  with  a  population  of  nearly  5,000. 
The  valley  of  the  Willamette  is  well  settled,  contains  several  thriving  towns,  and  is  remarkably 
productive. '  The  course  of  the  river  is  southward,  gradually  approaching  the  coast  within  25 
miles,  in  the  latitude  of  Cape  Perpetua.  In  latitude  44°  it  runs  eastward  to  the  base  of  the 
Cascade  range,  which  rises  between  the  snow  peaks  of  Mount  Jefferson  and  Mount  McLaughlin. 

From  the  mouth  of  the  Willamette  the  general  course  of  the  Columbia  to  Fort  Walla- Walla 
is  NE.  by  E.  ^  E.,  170  miles. 

Five  miles  above  the  Willamette,  on  the  north  side,  is  the  military  post  of  Fort  Vancouver, 
which,  with  the  town  of  Vancouver,  covers  part  of  the  grounds  formerly  occupied  by  the 
Hudson  Bay  Company  as  a  mercantile  station,  but  then  designated  as  Fort  Vancouver.  The 
Hudson  Bay  Company  still  have  a  trading  station  here,  but  their  farms  and  grazing  lands  have 
been  occupied  by  settlers.  The  site  for  a  town  is  ono  of  the  most  beautiful  on  the  river,  and 
capitally  located  for  increasing  trade. 

About  30  miles  further  up  the  river  we  reach  the  foot  of  the  Cascades,  which  are  a  series  of 
rapids  4  miles  long,  where  the  river  bursts  through  the  eastern  part  of  the  Cascade  range  of 
mountains,  whose  basaltic  walls  rise  precipitously  over  3, 000  feet  on  either  side,  presenting  a 
magnificent  sight.  Below  the  rapids  the  current  rushes  by  with  great  velocity  and  depth,  but 
small  steamboats  ply  regularly  from  Portland  and  Vancouver  to  the  foot  of  the  rapids;  thence 
passengers  are  carried  by  stages  to  the  head,  where  one  or  two  fine  steamboats  convey  them 
50  miles  to  the  Dalles.  The  Hudson  Bay  Company  carried  their  large  trading  boats  up  the 
rapids  by  a  system  called  cordelling.  Steamboats  have  gone  up  one  or  two  miles,  and,  in  one 
instance,  a  brig,  with  every  sail  set  and  a  moderate  gale  astern,  was  carried  safely  to  the  foot  of 
the  railroad,  which  runs  from  the  head  to  within  a  mile  and  a  half  of  the  lower  end.  At  each 
extremity  of  the  rapids  are  small  military  posts. 

The  snow  peaks  of  the  volcanic  Mt.  St.  Helens  and  Mt.  Hood  lie  exactly  in  lire  with  the 
Cascades,  the  former  NW.  ^  N.,  35  miles  distant;  the  latter  SE.  |  S.,  28  miles  distant. 

At  the  Dalles  the  river  is  contracted  between  narrow  perpendicular  walls,  and  during  freshets 
rises  100  feet  above  its  ordinary  level. 

*  A  oorraption  of  the  Indian  name.  Thi£  stream  is  the  Multnomah  of  Lewis  and  Claxk. 
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West  of  the  Cascades  the  forests  cease,  and  above  the  Dalles  stands  the  only  tree  in  a  stretch 
of  60  miles  beyond  Walla- Walla,  where  the  river  makes  a  great  bend  to  the  northward,  in  the 
direction  of  its  source  at  the  base  of  the  Rocky  mountains. 

On  the  lower  part  of  the  Columbia  and  Willamette  many  saw-mills  have  been  erected  since 
the  gold  discovery  in  California,  and  a  large  trade  was  carried  on  in  lumber.  Between  San 
Francisco  and  Portland  a  very  large  and  increasing  general  trade  exists. 

The  weather  oS  the  Columbia  entrance  is  cold  and  wet  with  occasional  thunder  storms,  but 
these  are  rare.  Vancouver  says  he  saw  several  water  spouts  off  it  in  October,  1792,  some  of 
them  were  quite  near  his  vessel. 


SHOALWATER  BAY. 

The  bold  cliffs  of  Cape  Disappointment,  after  extending  about  three  miles  northward,  change 
suddenly  to  a  low,  broad,  sandy  beach,  running  N.  by  W.  J  W.  18  miles,  in  nearly  a  straight 
line  to  the  southern  point  of  the  entrance  to  Shoalwater  bay.  A  mile  and  a  quarter  behind 
this  beach  lies  the  southern  arm  of  the  bay.  Its  waters  reach  within  a  mile  or  two  of  the  north 
side  of  the  cape,  and  the  portage  from  them  to  the  Wappalooche,  emptying  into  BakePs  bay, 
is  said  to  be  about  a  mile  long,  and  always  used  by  the  Indians  and  settlers.  The  peninsula 
thus  formed  is  covered  with  trees  and  a  dense  undergrowth  of  bushes.  Within  half  a  mile  of 
its  extremity  it  becomes  very  low  and  sandy,  and  has  a  covering  of  coarse  grass  but  no  trees. 
This  point  was  called  Low  Point  by  Meares  in  July,  1788.  On  the  recent  Coast  Survey  charts 
it  is  named  Leadbetter  Point.  The  Indian  designation  is  Chik-lis-ilh.  Its  approximate  geo¬ 
graphical  position,  as  given  by  the  Coast  Survey,  is: 


o  /  // 

Latitude .  46  36  45  north. 

Longitude .  124  00  45  west. 

A.  m.  9, 

Or,  in  time .  8  16  0.3. 


Magnetic  variation  20°  35'  east,  July,  1851,  with  a  yearly  increase  of  1'.4. 

CAPE  SHOALWATER. 

From  Leadbetter  Point  the  north  point  bears  NW.  by  N.  f  N.,  5  J  miles  distant.  Half  a  mile 
of  the  point  is  low,  sandy  and  destitute  of  trees,  but  some  tolerably  high  land  covered  with 
wood  rises  immediately  behind  it,  being  the  only  elevated  ground  between  Cape  Disappoint¬ 
ment  and  Point  Grenville  that  approaches  the  shore-line.  On  account  of  this  formation  of  the 
point  it  has  been  said  that  the  entrance  resembles  that  of  Columbia  river.  We  have  been 
unable  to  detect  any  resemblance  after  passing  near  to  it  several  times.  The  isolated  position 
of  Cape  Disappointment  and  the  seaward  face  of  its  bold  cliffs  without  trees  form  a  peculiar 
feature.  This,  with  Scarborough  Hill,  partly  bare,  lying  5  or  6  miles  east  of  it,  the  high  moun¬ 
tains  inland,  and  in  clear  weather  the  beautiful  snow  peak  of  Mount  St.  Helens,  have  no  coun¬ 
terparts  at  Cape  Shoalwater,  and,  without  mentioning  the  light-house,  should  remove  all  doubt 
in  regard  to  general  resemblance. 

The  point  was  named  Cape  Shoalwater  and  placed  approximately  in  latitude  46°  47'  by  Meares 
in  July,  1788.  In  1792  Vancouver  assigned  the  latitude  of  46°  40'.  It  was  viewed  from  the 
north  side  of  Cape  Disappointment  by  Lewis  and  Clarke  in  1805,  and  called  Point  Lewis,  but 
is  now  frequently  known  as  Toke  Point,  from  the  name  of  an  old  Indian  chief  living  here  in 
1854.  The  Indian  name  of  the  point  is  Quahpt-sum. 
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THE  ENTRANCE. 

There  having  been  no  survey  of  Shoalwater  bay  previous  to  the  preliminary  one  of  the  Coast 
Survey  in  1852,  and  the  completion  of  it  in  1855,  it  is  impossible  to  state  what  changes  have 
taken  place.  Judging  by  the  changes  of  the  Humboldt,  Umpquah  and  Columbia  bars,  we 
should  conclude  that  similar  effects  take  place  here.  In  less  heavy  weather  than  would  cause 
the  sea  to  break  on  the  Columbia  river  bars,  it  breaks  here  with  fury  quite  across  the  entrance. 
This  description  applies  to  1852.  Charts  have  been  published  by  the  Coast  Survey  of  the 
respective  dates  already  mentioned. 

Four  miles  off  the  entrance  a  depth  of  10  fathoms  is  found,  and  when  well  off  shore  a  high 
double  peaked  mountain  shows  to  the  eastward,  well  inland;  Meares  noticed  it  and  placed  it  in 
latitude  46^  30^  quite  close  to  the  coast,  designating  it  as  Saddle  Mountain,  a  name  it  still  retains 
although  one  of  the  same  name  is  found  SE.  of  Point  Adams. 

At  the  present  time  there  are  two  channels,  denominated  from  their  position,  the  north  and 
muth  chamda^  with  a  large  shoal  called  the  middle  sands  lying  between  them,  and  partly  outside 
of  the  line  joining  the  two  points. 

The  bar  at  the  sovih  channel  has  4  fathoms  of  water  upon  it,  is  a  mile  wide,  and  lies  two  miles 
off  the  beach  south  of  Leadbetter  Point,  with  the  northernmost  trees  bearing  NE.  by  E.  Run¬ 
ning  in  on  this  line  a  vessel  shoals  her  water  from  10  fathoms  three  miles  off  shore  to  4  fathoms 
two  miles  off ;  then  gradually  deepens  it  to  5  fathoms,  when  she  should  haul  close  up  under  the 
point  of  breakers  northward  of  her  and  about  half  a  mile  distant;  run  along  in  from  6  to  7 
fathoms  until  abreast  of  the  low  grassy  point,  when  the  course  of  the  channel  will  be  N.  by  W. 
J  W.  for  1^  mile,  with  from  8  to  10  fathoms,  hard  bottom,  its  outline  being  well  marked  by  the 
breakers  outside.  Prom  thence  a  course  NE.  by  N.  for  two  miles  will  lead  to  18  fathoms,  and 
over  a  mile  inside  of  the  line  joining  Leadbetter  Point  and  Cape  Shoalwater,  the  western  trees 
on  Leadbetter  point  bearing  S.  ^  E.,  3|  miles  distant.  If  the  tide  is  low,  sand  bars  and  flats 
will  show  on  both  hands,  one  directly  ahead;  the  broad  deep  channel  to  the  SE.  distinctly 
marked  by  bare  patches  on  either  side;  and  a  narrow,  deep  channel  to  the  northwest  running 
into  the  north  channel.  Prom  the  last  position  the  western  trees  on  Leadbetter  Point  bear 
south,  distant  4  miles.  The  greater  body  of  water  passes  through  this  channel,  and  the  current 
runs  very  strong.  In  summer,  with  a  northwester  blowing,  it  is  a  dead  beat  after  passing  the  ban 
and  in  some  places  the  channel  is  less  than  half  a  mile  wide  between  the  3-fathom  curves.  Coasters 
do  not  enter  it  except  with  a  southerly  wind,  and  always  pick  out  the  channel  from  aloft.  In 
summer  they  have  a  leading  wind  out,  and  start  on  the  first  of  the  ebb. 

The  bar  at  the  north  channel  has  about  3J  fathoms  upon  it,  and  bears  SW.  by  S.  \  S.  three 
miles  from  the  southern  extremity  of  Cape  Shoalwater.  It  is  about  a  mile  in  extent  within  the 
3-fathom  curve. 

In  making  the  bay  from  the  southward  in  summer  work  to  the  northward  of  Cape  Shoal¬ 
water,  then  run  in  and  follow  the  shore  outside  of  the  breakers  in  6  or  7  fathoms,  gradually 
approaching  them  and  decreasing  the  depth  to  4^  and  4  fathoms,  when  the  southern  side  of  the 
elevated  ground  of  the  cape  bears  NE.  by  N.  \  N.  Then  head  up  as  near  that  course  as  possible, 
crossing  the  bar  in  fathoms,  and  continuing  in  that  depth  for  at  least  a  mile  and  a  quarter, 
^ng  care  not  to  decrease  it  on  either  hand.  Keep  under  the  breakers  on  the  north  side  in 
from  6  to  7  fathoms,  hard  bottom,  and  increase  the  depth  to  twelve  well  inside  of  the  point, 
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when  its  southern  extremity  should  bear  NW.  ^  W.,  distant  1^  mile.  If  it  is  low  water,  sand 
banks  will  show  in  different  directions,  and  the  channels  will  be  tolerably  well  marked. 

The  present  invariable  practice  of  vessels  entering  is  to  seek  out  the  channel  from  the  mast 
head.  In  calm  weather  the  channels  must  be  known  or  a  pilot  employed,  if  one  is  to  bo  found. 

The  north  bar  bears  NW.  by  N.  |  N.,  distant  5  miles. 

The  middle  sands  lie  between  the  two  channels.  The  southern  tail  is  SW.  1|  mile  from 
Leadbetter  Point:  runs  NW.  by  N.  |  N.  for  2^  miles;  then  N.NE.  2J  miles;  and  E.NE.  1^  mile, 
with  an  average  width  of  mile.  One  mile  outside  of  it  soundings  are  found  in  7  fathoms. 

This  bay,  as  its  name  implies,  is  so  full  of  shoals  that  at  low  tides  about  one-half  of  its  area 
is  laid  bare.  Good  but  narrow  channels  are  found  thoughout  its  extent,  but  no  direction  can 
be  given  for  running  them.  Without  a  knowledge  of  them,  or  without  a  pilot,  follow  them 
only  at  low  water.  The  currents  then  run  with  great  velocity,  and  it  is  very  difficult  and 
frequently  impossible  to  keep  a  course  against  them.  The  arm  stretching  southward  toward 
Baker^s  bay  is  15  miles  long  from  Leadbetter  Point,  with  an  average  width  of  not  less  than  3J; 
whilst  the  upper  portion  stretches  to  the  NE.  for  9  miles  to  the  north  of  the  Whilapah  river, 
reckoning  from  the  middle  of  the  line  joining  Cape  Shoalwater  and  Leadbetter  Point. 

The  principal  stream  emptying  into  the  bay  is  the  Whil-a-pah,  at  its  northeast  part.  At 
about  9  miles  from  Cape  Shoalwater  it  is  less  than  a  quarter  of  a  mile  wide,  with  low  swampy 
banks  and  steep  bluffs  on  each  side  about  a  mile  and  a  half  apart. 

The  mouth  of  the  Pcdux^  or  Copalux,  lies  5  miles  NE.  ^  E.  from  Leadbetter  Point.  It  is 
half  a  mile  wide  at  its  mouth;  contracts  very  much  in  two  miles,  and  is  bordered  by  marshes 
with  numerous  sloughs  running  through  them. 

The  Nasal  enters  about  11  miles  south  from  the  Palux,  and  abreast  of  the  middle  of  Long 
island.  It  has  over  20  feet  water  at  its  mouth,  with  bluff  banks  for  some  distance  until  it 
begins  to  expand,  when  it  is  bordered  by  flats. 

Several  streams  open  from  the  north  side  of  the  bay.  One  of  these,  the  Necomanche,  near 
the  Whilapah,  has  6  feet  in  the  main  channel,  and  shows  IJ  mile  wide  at  high  tide. 

There  are  three  islands  in  the  bay.  Pim  island^  about  1 J  mile  NW.  by  N.  off  the  mouth  of 
the  Palux,  is  a  small  sand  islet  of  only  four  or  five  acres  in  extent,  and  occupied  by  oystermen. 
It  is  near  the  channel  and  oyster  beds,  which  stretch  for  a  couple  of  miles  to  the  N.NE.  of  it. 
The  north  end  of  Long  island  is  8  miles  from  Leadbetter  Point.  This  island  runs  irregularly 
about  SE.  for  6  miles,  and  has  an  average  width  of  mile.  It  is  covered  with  a  dense  forest 
of  fir  and  undergrowth.  One  mile  S.SE.  of  Long  island  is  a  very  small  islet  called  jBownd 
island,  of  only  a  few  acres  in  extent,  covered  with  wood  and  bushes.  The  shores  of  the  bay, 
except  on  the  peninsula,  are  mostly  composed  of  perpendicular  cliffs  of  a  sandy  clay,  in  which 
are  strata  of  recent  fossil  shells  and  the  remains  of  trees.  Where  the  faces  of  the  cliffs  are 
not  washed  by  the  waters  of  the  bay  they  slope  gently  and  have  a  small  grassy  shore  at  their 
base. 

NE.  I  N.,  distant  6  miles  from  Leadbetter  Point,  is  a  sharp  narrow  cliff,  60  feet  high,  making 
out  into  the  bay,  which  is  wearing  it  away,  and  has  exposed  many  large  basaltic  boulders. 
No  other  place  on  the  bay  presents  this  geological  feature. 

The  peninsula  is  a  long,  flat,  marshy,  and  sandy  plain,  elevated  but  a  few  feet  above  the  level 
of  the  sea,  and  covered,  like  the  entire  surface  of  this  country,  with  a  dense  growth  of  gigantic 
forest  trees,  principally  spruce,  fir,  and  cedar,  with  a  few  specimens  of  maple,  ash,  and  black 
alder.  The  spruce  frequently  attains  a  diameter  of  8  feet. 
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The  shoals  are  covered  with  shell  fish,  among  which  the  oyster  is  the  most  abundant,  and 
the  principal  article  of  export.  They  are  small  and  have  a  coppery  taste.  Codfish  and  halibut 
abound;  sturgeon,  said  to  be  of  good  quality,  are  plenty;  and  salmon  of  several  varieties  and 
excellent  flavor  exist  in  infinite  numbers.  In  spring  vast  shoals  of  a  small  herring  enter  the 
bay.  In  winter  wild  fowl  are  innumerable,  but  these  have  been  made  shy  by  the  bad  shooting 
of  the  Indians.  Black  and  white  swan,  geese,  mallards,  canvass  backs,  &c.,  always  reward  the 
experienced  sportsman. 

The  yearly  shipment  of  oysters  is  about  30,000  bushels,  and  of  piles  and  spars  about  30,000 
feet.  The  average  valuation  of  exports  is  $120,000.  The  number  of  vessels  entering  yearly 
is  about  25,  nearly  all  of  which  are  schooners,  counting  an  aggregate  of  2,500  tons.  In  1855 
the  population  on  the  bay  was  190  males  and  60  females. 

This  bay  was  discovered  by  Lieut.  John  Meares,  July  5,  1788,  in  the  Felice,  when  proceeding 
in  search  of  the  Rio  de  San  Roque  of  Heceta.  He  approached  it  until  the  water  shoaled  to  8 
fathoms,  when  the  breakers  ahead  warned  him  to  haul  off.  *‘From  the  mast-head  it  was 
observed  that  this  bay  extended  a  considerable  way  inland,  spreading  into  several  arms  or 
branches  to  the  northward  and  eastward,  and  the  mountainous  land  behind  it  was  at  a  great 
distance  from  us,^^  He  saw  “what  appeared  a  narrow  entrance  at  the  northwest  part  of  the 
bay,’^  but  it  was  too  remote  for  him  to  discover  whether  it  really  was  so  or  only  low  land. 
“From  under  the  [low]  point  a  canoe  came  out,  containing  a  man  and  boy,^'  &c.  Unsettled 
weather  prevented  his  sending  in  the  long  boat  to  sound  near  the  shoals,  in  order  to  discover 
whether  there  was  any  channel.  He  called  it  Shoalwater  bay. 

Vancouver  endeavored  to  enter  in  1792,  but,  as  it  was  breaking  across  the  whole  entrance, 
he  considered  it  inaccessible  to  his  vessels.  He  says  “the  sandy  beach  was  bordered  by 
breakers  extending  three  or  four  miles  into  the  sea,  and  seemed  to  be  completely  inaccessible 
until  4  p.  m.,  when  the  appearance  of  a  tolerably  good  bay  presented  itself,  and  the  point  to 
the  north  “somewhat  more  elevated  than  the  rest  of  the  coast, and  in  latitude  46°  40'. 

It  is  asserted  by  settlers  here  that  boats,  canoes,  &c.,  which  have  broken  adrift  and  gone 
out  of  the  bay,  have,  in  every  instance,  been  found  on  the  beach  north  of  the  entrance,  and 
generally  between  it  and  Gray's  harbor. 

The  UghUhouae  at  Cape  Shoaltvater,  at  the  north  point  of  the  entrance  to  Shoalwater  bay,  is  a 
structure  consisting  of  a  keeper's  dwelling,  with  a  tower  rising  through  it  and  surmounted  by 
uu  iron  lantern,  painted  red.  Its  height  is  41^  feet  above  the  ground  and  about  87  feet  above 
the  mean  level  of  the  sea.  The  dwelling  and  tower  are  plastered  and  whitewashed,  and  situated 
about  a  mile  from  the  extremity  of  the  cape.  The  illuminating  apparatus  is  of  the  fourth  order 
of  Fresnel,  shows  a  Jioced  white  light  varied  hy  flashes^  and  should  be  seen  from  a  height  of — 

10  feet  at  a  distance  of  14J  miles. 

20  feet  at  a  distance  of  16  miles. 

30  feet  at  a  distance  of  17  miles. 

It  was  first  exhibited  on  the  1st  of  October,  1858,  and  shows  from  sunset  to  sunrise.  The 
upproximate  geographical  position  of  the  light,  as  determined  by  the  Coast  Survey,  is  : 

O  t  It 

Latitude .  46  44  11  north. 

Longitude . . . .  •  124  02  24  west. 

A.  m.  «. 

Or,  in  time .  8  16  09.6. 
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From  Cape  Shoal  water  a  fine,  hard,  low  sand  beach  runs  N.NW.,  nearly  straight,  13  miles  to 
Point  Hanson^  the  southern  point  of  the  entrance  to  Gray^s  harbor.  The  country  behind  this 
beach  is  low,  flat,  and  densely  covered  with  trees.  Near  the  extremity  of  the  point  is  a  slight 
rise  in  the  ground. 

In  giving  a  description  of  the  bay  we  can  state  nothing  from  personal  experience.  The  only 
preliminary  surveys  made  are  those  of  Vancouver’s  expedition  in  1792,  and  of  the  United  States 
Exploring  Expedition  in  1841.  No  survey  has  yet  been  made  by  the  Coast  Survey,  except  the 
approximate  determination  of  the  entrance  in  the  reconnaissance  of  1852. 

From  the  southern  point  of  the  entrance  Point  Brovm^  on  the  north  side,  bears  NW.  |  W., 
nearly  2\  miles  distant.  Inside  of  these  points  the  bay  spreads  out  suddenly,  and  contracts  at 
the  mouth  of  the  Chehalis  river.  This  gives  it  a  heart-shaped  or  triangular  form,  with  the  base 
of  the  triangle  towards  the  Pacific,  and  the  apex  at  the  Chehalis.  The  shores  are  low,  except 
in  two  places,  and  the  whole  northern  portion  of  the  bay  is  an  extensive  flat,  bare  at  low  water. 

Point  Brown  is  the  commencement  of  a  large  sand  waste,  stretching  towards  the  Copalis 
river.  It  is  covered  with  coarse  beach  grass  and  stunted  lupin  bushes,  and  is  cut  up  with  the 
tracks  of  bears,  cougars,  elk,  wolves,  &c.  The  peninsula  of  Point  Brown  extends  NW.  by  N. 
for  8  miles,  with  an  average  width  of  2^  miles. 

At  the  time  of  Whidbey’s  survey,  under  the  orders  of  Vancouver,  a  bar  existed  off  the 
entrance,  having  the  following  position:  Prom  Point  Hanson,  SW.  by  W.  J  W.,  miles  distant, 
and  from  Point  Brown,  SW.  by  S.  J  S.,  4  miles  distant.  He  does  not  give  the  depth  of  water 
on  the  bar  in  his  chart,  but  in  the  narrative  states  it  to  be  3  fathoms.  Prom  this  bar  the 
channel  was  a  mile  wide,  and  straight  to  the  entrance  between  the  points;  was  well  marked  by 
the  breakers;  had  from  4  to^lO  fathoms  in  it  until  nearly  abreast  of  the  points,  where  it  was 
contracted  to  half  a  mile  and  the  depth  increased  to  14  fathoms.  Then  it  opened  suddenly  to 
both  points  with  from  3  to  6  fathoms  between  them.  The  course  in,  over  the  bar  and  through 
mid-channel,  was  NE.  J  N.,  for  3J  miles  to  between  the  points,  with  two  low  sand  islands  in 
range  on  the  course,  and  6^  miles  from  the  bar.  A  narrow  channel  existed  on  either  side  of 
these  islands  towards  the  Chehalis;  the  southern  channel  having  from  3  to  4  fathoms,  and  that 
on  the  north  side  5  or  6. 

In  the  indentation  SE.  of  Point  Hanson  lay  an  island  with  a  channel  on  either  aide,  but  that 
on  the  west  was  the  better.  Both  led  to  the  mouth  of  a  small  stream  coming  in  from  the  east. 
He  also  gives  a  4-fathom  channel  on  the  eaat  side  of  Point  Brown  peninsula,  and  surveyed  two 
miles  up. 

Prom  Point  Brown  he  states  Point  New  to  be  N.  65°  E.,  (true,)  4J  miles  distant,  and  marks 
the  point  on  the  chart  with  two  rocks  off  it;  but  it  is  not  on  the  proper  bearing  mentioned  in 
the  narrative,  unless  he  took  his  bearing  from  the  astronomical  station.  That  part  of  the  bay 
shore  near  Point  New  is  composed  of  cliffs  for  2  or  3  miles. 

The  mouth  of  the  Chehalis,  which  he  does  not  show,  is  placed  Nl^.  by  E.  ^  E.,  8J  miles  from 
Point  Brown,  the  line  passing  over  the  centre  of  the  island  which  lies  in  the  middle  of  the  bay, 
and  is  2^  miles  from  the  point. 

That  the  bar  and  gener6d  features  of  the  sands  have  changed  much  since  that  time  we  pro¬ 
pose  to  show  from  an  examination  of  a  reduced  copy  of  the  survey  by  the  United  States 
Exploring  Expedition  in  1841.  Here  we  find  no  island  in  the  middle  of  the  bay,  nor  any  east 
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of  Point  Hanson,  but  a  large  one  1|  mile  long  by  half  a  mile  wide  in  the  middle  of  the  entrance, 
and  connected  by  a  shoal  with  Point  Brown,  whilst  the  channel  then  ran  between  this  island 
and  the  southern  point.  The  bar  bore  SW.  miles  from  Point  Brown,  and  west  2^  miles  from 
Point  Hanson,  with  a  depth  of  about  3  fathoms.  This  position  shows  that  the  bar  had  moved 
to  the  N.  by  E.  no  less  than  two  miles. 

Prom  Point  Brown  a  small  bluff  on  the  east  side  of  the  bay  bears  E.  i  N.,  miles  distant, 
with  a  high  hill  behind  it  in  range.  Prom  Point  Hanson  this  bluff  bears  E.NE.,  5|  miles  distant. 
From  Point  Brown  the  mouth  of  the  Ghehalis  bears  NE.  by  E.  |  E.,  distant  12  miles,  differing 
considerably  from  Whidbey^s  determination;  and  Point  New,  from  the  same  point,  bears  NE. 
i  N.,  distant  5^  miles. 

The  next  survey  will  prove  what  recent  changes  have  taken  place,  and  whether  the  directions 
of  one  season  can  be  relied  upon  for  the  next.  We  have  been  off  the  bar  but  never  saw  a 
fair  chance  for  entering.  According  to  the  charts  of  the  United  States  Exploring  Expedition 
the  course  for  crossing  it  was  to  bring  Point  Hanson  to  bear  east  and  run  for  it,  the  channel 
being  straight. 

In  the  winter  of  1852-^53  the  brig  Willimantic  was  driven  ashore  upon  the  island  at  the 
entrance,  having  mistaken  this  for  Shoalwater  bay.  After  vainly  attempting  to  launch  her 
toward  the  sea  she  was  dragged  across  the  island  and  launched  on  the  bay  side.  Then  the 
island  was  a  mere  bank  of  sand,  bare  at  all  tides,  and  covered  with  logs  and  drift  wood. 

It  is  stated  that  close  under  Point  Brown  a  swash  channel  exists,  which  the  Indians  rfways 
use  to  save  crossing  the  bar. 

The  bay  was  discovered  by  Gray  in  May,  1792,  and  named  Bulfinch  harbor,  after  one  of  the 
owners  of  his  vessel.  He  placed  it  in  latitude  46®  58'  north. 

It  was  surveyed  by  Lieutenant  Whidbey,  in  the  storeship  Daedalus,  October,  1792,  under  the 
directions  of  Vancouver.  He  first  sent  in  his  boats,  and  then  crossed  the  bar  in  three  fathoms, 
with  the  ebb  current  running  so  strong  that,  although  the  ship  was  making  nearly  five  knots  an 
hour,  little  actual  progress  was  made.  He  applied  the  present  name,  Gray's  harbor,  in  com¬ 
pliment  to  its  discoverer.  On  some  old  maps  we  have  found  it  called  Whidbey' s  harbor.  He 
named  Point  Hanson  after  the  commander  of  the  Daedalus,  and  the  northern  point  he  called 
Point  Brown,  placing  it  in  latitude  46®  59^'  north. 

The  southern  point  was  called  Point  Chickeeles,  and  the  same  name  was  applied  to  the  river. 

In  the  recent  maps  of  the  Coast  Survey,  Point  Brown  is  plotted  in  latitude  46®  67',  longitude 
124°  04',  and  the  southern  is  termed  Point  Harrison.  Among  the  few  settlers  in  this  region  it 
is  called  Point  Armstrong. 

The  name  of  the  river  is  derived  from  the  Indian  tribe  inhabiting  the  bay  and  river.  They 
pronounce  it  Tche-h4-lis. 

The  country  behind  the  bay  is  low  and  fiat,  receiving  the  waters  of  the  Ghehalis  from  the 
eastward.  This  river  is  said  to  be  navigable  for  boats  for  a  distance  of  60  miles,  and  to  drain 
a  timbered,  well  watered  country,  abounding  in  many  small  prairies. 

For  January,  1859,  the  %ine  of  eqwd  magneUc  variation  of  21®  east  crosses  the  coast  line  in 
latitude  47®  08',  and  in  latitude  46®  68'  it  crosses  the  125®  of  longitude.  This  line  moves 
annually  a  mile  and  a  half  to  the  southward. 

*  COPALia  BIVBB. 

We  know  nothing  of  this  stream  except  from  settlers  who  have  passed  it  in  travelling  along 
the  shore. 
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From  Point  Brown  the  shore-line  trends  about  NW.  by  W.  for  6  miles;  then  N.  by  W.  ^  W. 
for  the  same  distance  to  the  mouth  of  the  Copalis.  The  barren  waste  of  Point  Brown  con- 
tinues  along  this  shore,  commencing  with  a  width  of  nearly  two  miles,  stretching  from  the  ■ 

ocean  to  a  dense  forest  of  fir,  and  growing  narrower  as  it  approaches  the  Copalis,  where  the  ^ 

timber  comes  to  the  water^s  edge. 


This  stream  is  about  100  yards  wide,  but  the  mouth  is  almost  closed  by  a  bar.  Upon  its 
banks  reside  the  Copalis  tribe  of  Indians,  from  whom  the  river  derives  its  name.  Like  all  the  3:  i 

streams  on  this  coast  it  abounds  in  salmon,  but  those  caught  here  are  celebrated  for  their  succu- 
lent  richness  of  flavor.  Their  general  appearance  is  similar  to  those  of  the  Columbia  river, 
but  this  variety  rarely  exceeds  two  feet  in  length.  They  weigh  from  five  to  ten  pounds. 

In  or  about  October,  1854,  there  was  discovered,  one  mile  north  of  the  Copalis,  the  whole  's'jii 

stern  frame  of  the  propeller  General  Warren,  which  had  been  wrecked  on  Clatsop  spit,  at  the 
mouth  of  the  Columbia  river,  more  than  two  years  previously,  having  thus  been  carried  by 
currents  at  least  60  miles  from  its  original  position.  When  the  hydrographic  survey  of  the  i^::| 

entrance  to  the  Columbia  was  made  by  the  Coast  Survey  parties  in  1852  this  wreck  was  found 
and  its  position  determined.  From  Cape  Disappointment  it  bore  SE.  by  E.,  almost  4  miles 
distant,  and  was  consequently  little  more  than  a  mile  from  Point  Adams.  It  then  rested  on  j 

the  north  edge  of  the  Clatsop  spit.  This  shows  a  direction  of  the  current  corroborating 
Vancouver’s  account  when  anchored  off  Destruction  island.  -v  j 


POINT  GRENVILLE. 

From  the  Copalis  to  this  point  the  shore  runs  NW.  ^  N.  about  16  miles,  and  continues  low, 
nearly  straight,  and  bordered  by  sand  beach,  which  changes  to  shingle,  disposed  in  long  rows 
parallel  to  the  coast.  These  ridges  of  shingle  dam  the  mouths  of  many  small  streams  and 
form  ponds,  abounding  in  trout,  and  well  stocked  with  beaver  and  otter,  according  to  the 
accounts  of  the  Indians.  The  high  land  also  approaches  much  nearer  the  beach  and  forms 
sandstone  cliffs,  with  rocky  ledges  projecting  into  the  ocean. 

Point  Grenville  is  a  bluff,  rock)^  promontory,  stretching  westward  about  a  mile,  and  then 
southward  about  a  quarter,  forming  a  very  contracted  and  exposed  roadstead;  with  the 
3-fathom  curve  extending  half  a  mile  from  the  beach,  compelling  vessels,  except  of  very  light 
draught,  to  anchor  so  far  out  that  the  point  and  the  rocks  off  it  afford  but  little  protection  from 
the  northwest  winds.  It  is  useless  during  the  winter  months.  The  point  has  high  hills  lying 
behind  it,  and  many  rocks  immediately  off  it;  two  of  these,  about  75  feet  high,  lie  B.  by  S. 
400  yards  distant;  another  lies  SW.  |  S.  half  a  mile  distant.  This,  we  believe,  is  the  one  which 
shows  a  large  perforation  through  it  when  viewed  from  the  southeast  or  northwest.  It  has  5 
and  6  fathoms  all  around  it.  Others  stretch  along  the  coast  to  the  northwest,  one  of  them 
showing  from  the  south  as  a  leg-of-mutton  sail.  The  bluff  itself  is  composed  of  fine  sandstone, 
is  very  steep,  and  may  be  ascended  by  a  diflScult  trail,  which  is  used  by  the  Indians.  It  is  said 
to  be  a  great  resort  for  sea  otters,  which  are  hunted  by  the  natives^ 

Its  approximate  geographical  position  is : 

o  / 

Latitude . . . .  47  20  north. 

Longitude .  124  14  west. 

h.  m.  8. 

Or,  in  time .  8  16  56 
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Prom  Cape  Disappointment  light  it  bears  NW.  by  N.  ^  N.  distant  62  miles,  and  from  the 
cape  soundings  may  be  had  in  from  8  to  15  fathoms,  3  or  4  miles  from  the  shore. 

This  point  is  said  to  be  the  Pnnta  de  Martires  of  Heceta  and  Bodega,  because  in  latitude 
47®  20'  seven  of  the  crew  of  Bodega's  vessel,  the  Sefiora,  were  massacred  by  the  natives. 

It  received  its  present  name  in  1792,  from  Vancouver,  who  placed  it  in  latitude  47®  22',  and 
describes  as  lying  oflF  it  “three  rocky  islets,  one  of  which,  like  that  at  Cape  Lookout,  is 
perforated." 

North  of  Grenville  to  Cape  Flattery  the  shore  is  bold  and  rocky,  with  occasional  short 
reaches  of  sand  beach.  The  timber  comes  down  to  the  water;  moderately  high  hills  approach 
the  coast,  through  which  empty  numerous  small  streams,  whilst  the  irregular  Olympus  range 
rises  far  in  the  interior.  In  winter  these  mountains  are  covered  with  snow,  which  lies  in  the 
gorges  and  valleys  nearly  the  whole  summer.  Mount  Olympus  is  the  highest  peak  of  the  range. 
It  attains  an  elevation  of  8,138  feet,  according  to  determinations  made  in  1841,  which  also 
place  it  in  latitude  47®  45'  N.  and  longitude  122®  37'  W. 

It  is  said  to  have  been  first  seen  by  Perez,  in  1774,  who  placed  it  in  47®  47'  N.,  and  called 
it  La  Sierra  Santa  Rosalia,  but  the  account  of  his  voyage  was  not  published  until  many  years 
after  that  date. 

It  was  next  described  by  Meares,  in  1788,  and  placed  in  latitude  47®  10',  the  error  arising 
from  its  bearing,  and  he  supposing  it  much  nearer  the  coast-line  than  it  actually  is.  In  his 
sketch  it  is  marked  quite  close  to  the  shore,  in  latitude  47®  IS'  N.  He  called  it  Mount 
Olympus,  the  only  name  by  which  it  is  now  known. 

In  1792  Vancouver  determined  its  position  approximately,  and  gave  the  latitude  as 
47®  50'  N. 

Que-ni-alt  River. — ^The  mouth  of  this  small  stream  is  between  three  and  four  miles  NW.  by 
W.  from  Point  Grenville,  and  is  almost  closed  by  the  shingle  and  gravel  thrown  up  by  the 
surf,  which  leave,  however,  a  contracted  opening  for  the  passage  of  canoes  in  calm  weather. 
The  closing  of  the  entrance  has  so  dammed  the  river  as  to  form  a  small  lake  inside,  upon  the 
banks  of  which  is  situated  a  village  of  the  Queniults,  a  race  of  Indians  hostile  to  all  other 
tribes.  Combined  with  others  to  the  northward  they  have  ever  been  notorious  for  their 
hostility  and  vindictiveness  to  the  whites.  Several  Spanish,  English,  and  Russian  vessels  and 
their  crews  were,  in  former  times,  taken  and  destroyed.  Hence  we  meet  with  the  names 
Destruction  Island,  Isla  de  Dolores,  Punta  de  Martires,  &c.,  in  this  immediate  vicinity.  The 
river  is  said  to  head  in  a  lake  at  the  foot  of  the  mountains. 

The  name  of  this  river  is  usually  known  by  the  old  settlers  as  Qu5-noith,  but  the  Indians  are 
said  to  pronounce  it  as  if  spelled  Qufe-ni-ult,  accenting  the  first  syllable  strongly,  and  the  last 
80  softly  that  many  persons  consider  they  call  themselves  simply  Qui-nai.  A  tribe  still  further 
north  is  called  the  Que-nait'-sath. 

These  Indians,  when  travelling  by  canoes  along  the  low  sandy  beach  south  of  Point  Grenville, 
push  out  into  the  rollers,  keep  between  the  line  of  two  seas  that  have  broken,  and  pole  the 
canoe  through  the  surf.  Tfliis  peculiar  mode  is  rather  apt  to  excite  the  fears  of  those  ignorant 
of  what  a  canoe  can  be  made  to  do  when  skilfully  handled. 

For  four  miles  above  the  Queniult  the  coast  trends  in  the  same  direction,  NW.  by  W.,  is 
composed  of  sandstone  cliffs,  and  bounded  by  many  precipitous  rocks,  the  height  and  direction 
of  which  are  generally  that  of  the  cliff.  In  the  Coast  Survey  reconnaissance  of  1852,  one  is 
placed  2J  miles  off  shore  in  latitude  47®  27',  and  the  vessel's  track  is  laid  down  inside  of  it.  A 
52  • 
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great  many  large  rocky  islets  lie  close  in  shore  in  this  vicinity,  but  noriliwatd  thd  coast  is 
nearly  clear  to  Destruction  island.  It  makes  a  slight  curve  eastward,  and  alternates  with  bold 
yellow  cliffs  and  low  shores. 


DESTBUCTION  ISLAND. 

This  island  is  the  only  one  found  deserving  the  appellation  after  leaving  the  Farallones.  It 
is  about  150  feet  high,  quite  flat  on  the  top,  covered  with  grass  but  destitute  of  trees,  and  has 
high  perpendicular  sides  of  the  same  height  as  the  cliffs  on  the  main.  It  is  said  that  there  are 
some  remarkable  perforations  through  a  rock  near  it,  but  these  are,  doubtless,  only  seen  in 
particular  directions,  for,  in  passing  close  to  it,  we  have  never  noticed  them.  On  the  eastern 
end  were  formerly  some  rude  Indian  huts.  In  Vancouver’s  time  he  found  two  or  three  dwarf 
trees  at  either  end. 

In  running  along  the  coast,  10  miles  off,  it  is  very  difficult  to  make  out  this  island,  because 
being  within  1^  mile  of  the  main  it  is  projected  against  the  coast  cliffs  and  cannot  be  distin¬ 
guished  from  them  until  close  upon  it.  It  is  narrow,  but  about  IJ  mile  long  in  a  N.NW.  direc¬ 
tion  running  parallel  with  the  coast;  has  rocks  for  a  mile  off  its  southern  end.  A  reef  and  sand 
bank  is  represented  as  stretching  thence  W.  NW.  3  miles  to  broken  water,  and  from  there 
running  nearly  straight  to  the  northern  end.  A  detailed  examination  of  this  locality  might 
prove  that  good  refuge  could  be  had  under  the  island  during  heavy  southeast  and  southwest 
weather.  ^ 

Between  it  and  the  main  the  soundings  range  from  7  to  12  fathoms,  and  to  the  northward 
from  10  to  14. 

The  approximate  geographical  position  of  the  north  end  is: 

o  t 

Latitude .  47  41  north. 

Longitude .  124  25  west. 

From  Cape  Disappointment  it  bears  NW.  by  N.  84  miles. 

This  island  is  called  Isla  de  Dolores  upon  old  Spanish  maps.  It  received  its  present  name, 
by  which  it  is  only  known  on  the  coast,  in  1787,  from  Captain  Berkely,  who  sent  a  long-boat 
from  King  George’s  Sound  to  explore  as  far  south  as  latitude  47^.  The  crew  of  a  smaller  boat 
entered  a  shallow  river  and  rowed  up  some  distance,  where  they  were  attacked  and  murdered 
by  the  Indians. 

In  April,  1792,  while  Vancouver  was  at  anchor  in  21  fathoms,  34  miles  S.SW.  of  this  island, 
he  ‘  ‘  had  calms,  and  found  a  constant  current,  without  intermission,  setting  in  the  line  of  the 
coast  to  the  northward.”  After  passing  Cape  Orford  he  had  been  regularly  thus  affected,  and 
carried  to  the  north  10  to  12  miles  per  day  further  than  was  expected.  He  gives  the  latitude 
of  the  island  as  47°  37'  north. 

W.  by  N.,  distant  16  miles  from  Point  Grenville,  we  discovered,  in  June,  1856,  a  bank 
having  15  fathoms  upon  it,  with  very  soft  mud  bottom;  at  21  miles  distance,  17  fathoms;  and 
at  29  miles,  36  fathoms;  and  3  miles  S.SE.  of  the  first  position  we  struck  164  fetiioms,  with 
the  same  bottom,  in  all  the  soundings;  but  had  not  time  to  make  an  extended  examination.  lu 
April,  1866,  we  found  46  fathoms  in  latitude  46°  64'  N.,  longitude  125°  03'  W.,  being  16  miles 
broad  off  shore.  The  soundings  of  17,  18,  and  19  fathoms,  one  mile  from  shore,  would  indicate 
a  greater  depth  than  we  obtained.  Vancouver  has  50  fathoms  inside  of  our  first  soundings. 

From  Destruction  island  northward  the  shore  is  composed  of  cliffs  whic^  form  a  regular 
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cunFe  to  a  point  bearing  NW.  ^  W.  from  the  north  end  of  the  island,  and  11  miles  distant; 
thence  the  shore  runs  nearly  straight  on  that  course  for  10  miles  to  two  high  bluffs  and  well 
marked  tockSy  standing  a  mile  from  shore.  The  outer  one  is  bold  and  covered  with  tall 
trees,  but  the  inner  one  is  bare.  They  are  in  latitude  47^  68',  longitude  124°  40'.  Many 
others,  but  smaller,  lie  inside  of  them,  and  19  fathoms  are  found  close  outside.  Along  this 
stretch  the  shore  is  irregular  and  bluff  with  many  high  rocky  islets  off  it.  A  stream  opens 
about  midway  in  the  stretch. 

In  the  indentation  northward  of  Destruction  island,  and  about  4  miles  from  it,  empties  a 
small  stremsi,  which  we  believe  is  called  Hooch  by  the  Indians. 

FLATTERY  BOCKS. 

From  the  two  rocks  just  mentioned  to  Cape  Flattery,  in  48°  23',  the  course  is  almost  N.NW., 
passing  through  a  group  of  high,  well  marked,  rocky  islets,  in  latitude  48°  12'  N.,  called  the 
Flattery  Rocks.  Before  reaching  these  the  coast  line  curves  about  a  mile  eastward,  with  a  bluff 
shore  nearly  free  from  rocks  for  about  8  miles,  when  a  large  white  rock  half  a  mile  out  looms  up 
prominently,  cmd  is  distinctly  seen  against  the  main  land. 

Flattery  Bod^s  extend  between  two  and  three  miles  from  shore;  the  outer  ledge  is  awash 
with  one  islet  in  it,  and  the  track  of  the  coast  surveying  steamer  is  laid  down  inside  of  it,  with 
soundings  in  9  to  20  fathoms.  High  abrupt  timbered  islets  lie  inside,  with  their  ocean  faces 
nearly  perpendicular,  about  150  feet  high,  and  sloping  landward.  Where  destitute  of  trees, 
these  are  covered  with  grass,  bushes,  &c.  The  latitude  of  the  rocks  is  48°  12'  north. 

In  March  1778,  Cook,  having  been  driven  seaward  by  heavy  gales  off  Cape  Perpetua,  made  the 
land  about  the  latitude  of  47°  35',  and  4  leagues  from  shore,  as  he  says,  when  he  was  in  hopes 
of  finding  a  harbor  to  the  northward  under  a  small  round  hill  which  appeared  to  be  an  island, 
but  on  approaching  it  he  became  almost  convinced  that  the  opening  was  closed  by  low  lands, 
and  being  thus  disappointed,  he  named  the  point  of  land  to  the  north  of  it  Cape  Flattery,  and 
placed  it  in  latitude  48°  15'  N.  On  recent  English  charts  the  cape  is  placed  in  the  position  of 
the  Flattery  Rocks,  although  Vancouver  adopted  the  present  usage  on  this  coast.  From  an 
examination  of  Cook's  account,  with  a  knowledge  of  the  coast  and  the  currents  here,  we  are 
satisfied  that  he  was  further  north  than  he  estimated  on  the  morning  of  March  22,  for  he  says 
the  small  round  hill  like  an  island  bore  N.  |  E.,  (true,)  distant  6  or  7  leagues,  while  the  coast 
extended  from  N.  to  SE.,  (true.)  These  facts  convince  us  that  his  position  was  in  latitude 
47°  50',  longitude  124°  46';  from  this  situation  the  Flattery  Rocks  are  distant  7  leagues,  bearing 
N.  J  E.,  (true;)  the  extremity  of  Cape  Flattery  bearing  nearly  N.,  (true;)  the  distance  to  the 
nearest  point  of  land  a  little  more  than  3  leagues;,  and  the  coast  northward  of  Point  Grenville 
bearing  SE.,  (true.)  The  point  of  land  northward  of  the  Flattery  Bocks  was,  therefore,  his 
Cape  Flattery,  and  his  estimated  latitude  of  it  8  miles  too  small.  Before  next  day  he  had  a 
very  hard  gale  from  the  SW.,  accompanied  with  rain,  and  he  did  not  see  land  again  until  he 
reached  latitude  49  J°.  He  arrived  at  the  conclusion  that  between  47°  and  48°  there  existed 
no  inlet,  as  had  been  asserted. 

From  Flattery  Rocks  we  find  a  high  rocky  coast,  bordered  by  outlying  rocks  for  8  miles,  when 
ft  low  sand  beach  occurs,  receiving  a  small  stream  which  runs  E.NE.  and  finally  north,  behind 
the  nmuatain  constituting  Cape  Flattery,  to  within  200  yards  of  the  beach  in  Ne5-ah  bay.  A 
rise  of  20  or  30  feet  of  the  sea  would  make  Cape  Flattery  an  island,  extending  5  miles  (W.NW.) 
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by  3  miles  in  breadth.  This  creek  is  used  by  the  outer  coast  Indians  during  the  prevaience  of 
heavy  winter  gales,  when  the  passage  outside  the  cape  would  be  impracticable. 

From  Point  Grenville  to  Cape  Flattery  the  hills  rising  from  the  coast  are  about  2,000  feet 
high,  densely  covered  with  trees,  and  cut  up  by  innumerable  valleys.  The  shore  is  inhabited 
by  numerous  tribes  of  Indians,  accustomed  to  war  and  bitterly  hostile  to  the  whites.  They  are 
far  superior  to  the  Indians  found  along  the  southern  coast.  Their  villages  are  heavily  stockaded, 
and  the  houses  made  of  cedar  boards,  which  they  have  cut  with  great  industry  from  the  tree. 
We  have  measured  and  found  some  of  these  boards  to  be  over  4  feet  wide  and  20  feet  long;  the 
outside  edges  being  about  an  inch  thick  and  three  inches  in  the  middle.  Their  houses  are  very 
large  and  partitioned  off  into  stalls  for  each  family.  The  numerous  streams  emptying  upon  the 
coast  afford  them  a  never  failing  supply  of  the  finest  salmon;  and  to  obtain  means  of  barter 
with  white  traders  they  fearlessly  attack  and  capture  the  different  species  of  whale  on  the  coast. 

TATOOSH  ISLAND. 


to; 


This  island  lies  W.NW.  half  a  mile  from  the  point  of  Cape  Flattery.  It  is  composed  of  small 
islets  connected  by  reefs,  is  quite  flat-topped,  and  without  trees.  The  suiface  is  100  feet  above 
high  water,  and  the  sides  are  perpendicular;  the  entire  mass  being  composed  of  coarse  sand¬ 
stone  conglomerate  with  an  outcrop  of  bascdt  on  one  of  the  reefs.  There  is  a  depth  of  two  or 
three  feet  of  soil  upon  the  top,  which  was  formerly  cultivated  by  the  Indians,  who  resorted 
here  in  summer  about  150  strong,  and  had  several  houses  near  the  only  boat  landing  on  the 
inside  of  the  island,  (1852.)  A  reef  extends  a  quarter  of  a  mile  off  the  west  side  of  the  island, 
and  the  whole  extent  of  the  island  and  reef  is  only  half  a  mile  W.NW.  by  a  third  of  a  mile. 
Deep  water  is  found  upon  all  sides,  except  between  it  and  the  cape,  where  a  reef  exists  upon 
which  it  breaks  very  heavily  in  bad  weather.  We  are  informed  that  small  vessels  have  gone 
through  when  jammed  by  an  unfavorable  wind.  In  so  doing  great  risk  must  have  been 
incurred,  as  the  currents  in  the  vicinity  run  very  irregularly  and  strong. 

From  the  top  of  the  island  a  leaning  rocky  column,  about  75  feet  high  and  one-third  of  that 
in  diameter,  is  seen  to  the  southeastward  close  under  the  face  of  the  cape.  It  is  sometimes 
called  Fuca's  pillar. 


TATOOSH  ISLAND  LIGHT-HOUSE. 

This  structure  is  erected  on  the  highest  part  of  the  island,  and  consists  of  a  keeper^  s  dwelling 
of  stone,  with  a  tower  of  brick,  whitewashed,  rising  above  it  and  surmounted  by  an  iron  lantern 
painted  red,  its  height  being  66  feet  above  the  top  of  the  island.  The  light  was  first  exhibited 
December  28,  1857,  and  shows  every  night,  from  sunset  to  sunrise,  a  fixed  white  light  of  the  first 
order  of  Fresnel,  which  is  elevated  162  feet  above  the  mean  sea  level,  and  in  clear  weather 
should  be  seen  from  a  height  of — 

10  feet  at  a  distance  of  18.2  miles; 

20  feet  at  a  distance  of  19.7  miles; 

30  feet  at  a  distance  of  20.9  miles; 

60  feet  at  a  distance  of  23.5  miles; 

BO  that  a  vessel  from  the  southward  will  make  it  before  being  up  with  the  Flattery  Rocks. 
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The  geographical  position  of  the  light,  as  determined  by  the  Coast  Survey,  is: 


o  /  n 

Latitude .  48  23  15,5  north. 

Longitude .  124  43  50.0  west. 

A.  m.  a. 

Or,  in  time .  8  18  55.3. 


Magnetic  variation,  21°  46'  east,  in  August,  1855,  with  a  yearly  increase  of  1'.4. 

The  angle  of  visibility  from  the  land  southward,  round  by  the  west  to  the  extreme  western 
visible  point  of  Vancouver  island,  is  131°,  and  from  the  same  starting  point  round  by  the 
west,  up  the  strait  of  Juan  de  Fuca,  263°. 

This  island,  with  its  outlying  reef,  is  the  most  western  portion  of  the  United  States. 

The  present  name  is  that  given  to  us  by  the  Indian  tribe  (Muk-kaw)  inhabiting  the  cape  and 
outer  part  of  the  strait.  Their  word  to  designate  an  island  is  opichuk't. 

On  June  29,  1788,  Meares,  passing  the  entrance  to  the  strait,  hove  to  oflF  this  island,  was 
visited  by  the  Indians,  and  sent  an  officer  to  examine  it,  who  reported  that  it  was  a  *  ^solid  rock 
covered  with  little  verdure,  and  surrounded  by  breakers  in  every  direction."  They  also  “saw 
a  very  remarkable  rock  that  wore  the  appearance  of  an  obelisk,  and  stood  at  some  distance 
from  the  island/’  To  this  rock  he  gave  the  name  of  Pinnacle  Bock.  It  is  the  columnar  leaning 
rock  already  described.  He  says  "the  island  itself  appeared  to  be  a  barren  rock,  almost  inac¬ 
cessible,  and  of  no  great  extent;  but  the  surface  of  it,  as  far  as  we  could  see,  was  covered  with 
inhabitants,  who  were  gassing  at  the  ship."  "The  chief  of  this  spot,  whose  name  is  Tatooche, 
did  us  the  favor  of  a  visit,  and  so  surly  and  forbidding  a  character  we  had  not  yet  seen."  The 
Indians  evidently  gave  him  the  name  of  the  island,  which  he  mistook  for  that  of  the  chief* 
And  here  we  may  be  permitted  to  remark  that  from  this  place  to  Cape  Lookout  the  descrip¬ 
tions  of  Meares  confirm  our  own  observations. 

ROCK  DUNCAN. 

This  is  a  small  low  black  rock  rising  above  the  highest  tides,  but  always  washed  by  the 
western  swell,  which  breaks  over  it.  Deep  w^ater  is  found  close  around  it.  From  Tatoosh 
island  light  it  bears  N.  33°  W.,  distant  2,078  yards,  or  more  than  a  mile,  and  many  vessels 
pass  between  them,  as  the  chart  shows  25  fathoms;  but  a  rock  has  been  reported  in  the  channel, 
and  it  would  be  well  to  avoid  it  until  the  doubt  is  set  at  rest.  Vancouver’s  vessels  passed 
between  them.  The  rock  was  first  noticed  by  Mr.  Duncan,  and  placed  in  latitude  48°  37'  N., 
which  Vancouver,  who  gave  it  the  present  name,  considered  a  typographical  error. 

DUNTZE  ROCK. 

Nearly  a  quarter  of  a  mile  off  Rock  Duncan,  on  the  line  from  Tatoosh  island,  Kellet  places  a 
rock  having  three  fathoms  water  upon  it,  and  to  which  he  gave  this  name. 

With  no  wind,  a  heavy  swell  to  the  west,  ebb  current  and  proximity  to  these  outlying  rocks 
and  island,  a  vessel’s  position  is  unsafe.,  and  great  caution  should  be  exercised  in  navigating 
this  part  of  the  entrance  to  the  Strait  of  Fuca. 
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CAPE  FLATTERY. 

This  cape  forms  the  southern  head  of  the  entrance  of  the  Strait  of  Juan  de  Fuca;  it  has  a 
bold,  wild,  jagged  sea-face,  about  100  feet  high,  much  disintegrated  by  the  wearing  action  of 
the  ocean;  rises  in  a  mile  to  an  irregular  hill  of  1,500  or  2,000  feet  in  height;  is  cutup  by 
gorges  and  covered  with  a  dense  growth  of  fir  and  almost  impenetrable  underbrush  from  the 
edge  of  the  cliffs  to  the  summit.  The  shore-line  round  to  Nee-ah  bay  is  of  the  same  forbidding 
character,  bordered  by  reefs,  and  having  but  one  short  stretch  of  beach  at  the  foot  of  the  hills, 
upon  which  is  situated  (or  was,  in  1852,)  Clisseet’s  village.  The  soundings  half  a  mile  from 
shore  are  deep  and  irregular,  reaching  68  fathoms.  The  current  runs  as  much  as  three  miles 
per  hour,  and  during  the  ebb  sets  irregularly  round  the  cape,  Tatoosh  island,  and  Rock  Duncan. 
When  seen  from  the  southwestward.  Cape  Flattery  looks  like  an  island,  on  account  of  the  valley 
three  or  four  miles  eastward.  The  best  position  for  seeing  this  is  when  a  single  rock  off  the 
cape  shows  itself  detached.  From  this  direction  the  high  mountains  on  Vancouver's  island 
loom  up  and  stretch  far  away  to  the  northwest  and  to  the  east. 

The  extent  of  ocean  shore-line  from  Cape  Disappointment  to  Cape  Flattery  is  148  miles. 

The  name  adopted  is  that  which  Cook  gave  to  this  headland  in  1778.  It  has  been  called 
Cape  Martinez  by  the  Spaniards,  from  its  asserted  discovery,  in  1774,  by  Martinez,  pilot  to 
Perez,  who  announced  many  years  afterward  that  he  remembered  to  have  observed  a  wide 
opening  in  the  land  between  48°  and  49®  north  latitude. 

On  recent  English  charts  it  is  called  Cape  Classet,  because,  in  1792,  Vancouver  stated  that 
as  the  name  given  by  the  Indians  to  distinguish  it,  but  in  a  marginal  note  it  is  called  Cape 
Flattery.”  In  1852  we  found  that  the  then  head  chief  of  the  Muk-kaws,  a  powerful  man,  about 
40  or  45  years  of  age,  called  himself,  and  was  ccdled  by  the  tribe,  Clisseet^  but  we  coidd  not 
ascertain  whether  this  was  or  was  not  a  hereditary  title. 

On  the  western  coast  it  is  universally  known  as  Cape  Flattery. 

It  was  near  this  cape  that  a  Japanese  junk  was  wrecked  in  1833,  accounts  of  which  will  be 
found  in  Belcher’s  narrative,  and  in  that  of  the  United  States  Exploring  Expedition. 

BANK  OFF  CAPE  FLATTERY. 

At  the  entrance  to  the  Strait  of  Juan  de  Fuca,  15  miles,  by  estimation,  W.NW.  from  Cape 
Flattery,  we  have  been  informed  that  a  bank  exists  having  18  fathoms  upon  it,  and,  moreover, 
that  during  a  calm  our  informant  fished  upon  it  and  caught  a  large  number  of  codfish.  His 
attention  was  called  to  it  by  a  number  of  canoes  fishing.  While  encamped  in  Ne5-ah  bay,  in 
1852,  the  Indians  frequently  went  out  upon  some  bank  off  the  strait  to  fish  for  cod,  but  we 
looked  upon  their  assertions  with  distrust,  and  believed  they  caught  the  fish  inside  of  the  strait. 
Each  season  in  passing,  as  we  wished  incidentally  to  seek  for  this  bank,  we  encountered  south¬ 
east  gales,  which  rendered  the  examination  impracticable. 

STRAIT  OP  JUAN  DE  FUCA. 

The  entrance  to  this  strait  from  the  Pacific  lies  between  Cape  Flattery  and  Cape  Bonilla,  on 
Vancouver  island,  which  forms  the  northern  shores.  Its  width  is  about  14  miles,  and  the 
bearing  from  Flattery  to  Bonilla  NW.  f  N.  From  this  line  the  strait  runs  east  for  40  miles, 
with  a  uniform  width  of  11  miles.  It  gradually  contracts  to  8  miles  between  Beachy  Head,  on 
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the  north,  and  Striped  Peak,  on  the  south;  changes  its  direction  to  E.  by  N.  ^  N.  for  15  miles; 
then  expands  to  the  northward,  attaining  a  width  of  18  to  20  miles,  and  divides  into  two  ship 
channels,  the  Canal  de  Haro  and  Rosario  Strait,  leading  through  the  Archipelago  de  Haro,  north¬ 
ward,  to  the  Gulf  of  Georgia.  It  is  terminated  on  the  east  by  Whidbey  island;  at  the  southeast 
it  passes  into  Admiralty  Inlet;  and  it  is  bounded  on  the  south  by  the  main  land  of  Washington 
Territory,  which  forms  the  entire  southern  shore  of  the  strait.  Prom  the  ocean  to  Whidbey 
island  the  mid-channel  distance  is  84  miles.  The  depth  of  water  throughout  the  strait  is 
remarkably  great,  no  bottom  being  found  in  its  deepest  parts  with  150  fathoms  of  line.  It  is 
the  main  artery  for  the  waters  of  Admiralty  Inlet,  Puget’s  Sound,  Possession  Sound,  Hood’s 
Canal,  Canal  de  Haro,  Rosario  Strait,  Bellingham  Bay,  and  the  vast  Gulf  of  Georgia,  extending 
between  Vancouver  island  and  New  Caledonia  for  120  miles,  with  an  average  width  of  20. 
Its  currents  mn  with  an  average  velocity  of  not  less  than  three  miles  per  hour,  and  off  the  Race 
islands  and  Beechy  Head  over  6  miles  an  hour.  Its  shores  are  bold,  abrupt,  and  covered  with 
a  heavy  growth  of  varied  timber  and  dense  underbrush.  On  the  north  the  mountains  rise 
rapidly  from  the  water,  and  many  attain  an  elevation  of  not  less  than  6,000  or  7,000  feet. 
These  are  covered  with  fir  to  their  summits.  On  the  south,  for  30  miles  from  the  entrance,  the 
shore  is  bounded  by  hills  of  2,000  feet  height,  backed  by  the  jagged  Olympus  range  of  8,200 
feet  For  the  next  60  miles  the  shore  is  generally  a  steep  cliff,  from  50  to  200  feet  high,  with 
a  flat  country  extending  nearly  to  the  foot  hills  of  Olympus,  and  stretching  further  south  as  we 
move  eastward.  On  the  east  the  face  of  Whidbey  island  is  very  steep ;  it  is  about  250  feet 
high  and  appears  flat,  as  does  the  whole  country  eastward  to  the  sharp-cut  outline  of  the  Cas¬ 
cade  range,  stretching  its  serrated  ridge  northward  where  the  snow-peak  of  Mount  Baker*  is 
distinctly  seen;  and  to  the  southward  where  the  higher  peak  of  Mount  Rainier*  attracts  the  eye. 

At  the  time  of  our  first  visit  the  southern  shore  of  the  strait  was  inhabited  by  large  numbers 
of  Indians,  living  in  heavily  stockaded  villages.  They  were  tolerably  expert  in  the  use  of  fire¬ 
arms,  of  which  they  seemed  to  have  a  good  supply.  They  lived  mostly  by  fishing,  but  raised 
a  fair  supply  of  remarkably  good  potatoes  from  the  stock  seed  of  the  Hudson  Bay  Company. 

During  dry  summers  the  Indians  and  settlers  set  fire  to  the  forests  in  every  direction,  and  the 
country  soon  becomes  enveloped  in  a  dense  smoke  that  lasts  for  two  or  three  months.  At  such 
times  it  is  frequently  impossible  to  make  out  the  shore  at  half  a  mile  distance;  the  strong 
westerly  winds  coming  up  the  strait  disperse  it  for  a  while,  but  only  to  fan  the  fires  and  give 
them  renewed  force  and  activity. 

In  summer  the  prevailing  wind  draws  into  the  strait,  increasing  towards  evening,  and  frequently 
blowing  a  ten-knot  breeze  before  midnight;  but  unless  the  wind  is  strong  outside  little  will  be 
felt  in  the  strait,  and  very  frequently  vessels  will  be  a  week  from  Cape  Flattery  to  Admiralty 
Inlet,  or  vice  verm.  In  winter  the  southeast  winds  draw  directly  out,  and  create  a  very  heavy 
cross  sea  off  the  entrance,  the  great  southwest  swell  meeting  that  rolling  out.  In  such  cases 
trading  vessels  try  to  gain  Ne5-ah  bay  or  San  Juan  harbor,  and  remain  at  anchor  until  the  wind 
changes.  In  beating  in  or  out  vessels  may  run  as  close  under  either  shore  as  wind  and  currents 
warrant,  as  no  hidden  dangers  have  been  found  half  a  mile  off  shore,  except  at  the  west  side  of 
the  small  indentation  called  Crescent  bay,  near  Striped  Peak,  44  miles  inside  of  Rock  Duncan. 

At  the  entrance  the  currents  acquire,  during  the  ‘4arge  tide”  of  each  day,  a  velocity  of  4 
miles  per  hour,  and,  after  strong  northwest  winds,  a  very  large,  short,  but  regular  swell  is 
encountered  west  of  Ne5-ah  bay  during  the  ebb  current.  If  the  wind  is  light  and  no  steerage 

®  Named  by  Vancouver,  1792. 


Digitized  by 


Google 


416 


REPORT  OF  THE  SUPERINTENDENT  OF 


way  on  the  vessel  the  feeling  is  decidedly  disagreeable,  especially  as  the  current  seems 
constantly  to  set  close  around  Rock  Duncan  and  Tatoosh  island.  If  a  vessel  falls  into  the 
trough  of  this  swell  she  is  bound  to  fetch  away  something. 

Settlers  are  gradually  advancing  from  Puget’s  Sound  and  Admiralty  Inlet  along  the  strait 
westward,  and  seem  destined  to  meet  those  coming  up  the  coast  from  Gray’s  harbor  and  Shoal- 
water  bay. 

Washington  Territory  has  a  climate  excelled  only  by  that  of  California.  We  know  not  where 
to  point  to  such  a  ramification  of  inland  navigation,  save  in  the  British  possessions  to  the  north¬ 
ward.  For  depth  of  water,  boldness  of  approaches,  freedom  from  hidden  dangers,  and  the 
immeasurable  sea  of  gigantic  timber  coming  down  to  the  very  shores,  these  waters  are 
unsurpassed,  unapproachable. 

The  Strait  of  Juan  de  Fuca  was  discovered  by  the  long  boat  of  the  Imperial  Eagle,  under  the 
command  of  Berkely,  in  1787. 

In  June,  1788,  it  was  examined  by  Meares,  in  the  Felice,  he  having  obtained  information  of 
its  existence  from  Berkely.  At  the  entrance  it  “appeared  to  be  12  or  14  leagues  broad.  From 
the  mast-head  it  was  observed  to  stretch  to  the  E.  by  N.,  and  a  clear  unbounded  horizon  was 
seen  in  that  direction  as  far  as  the  eye  could  reach.”  He  frequently  sounded  “but  could 
procure  no  bottom  with  100  fathoms  of  line.”  He  afterwards  sent  a  party  to  explore  the  strait, 
who  went  up  about  50  miles,  determining  the  harbor  of  San  Juan.  He  first  applied  the  name 
“John  de  Fuca”  to  the  strait. 

After  the  expedition  of  1775  several  Spanish  expeditions  were  fitted  out  for  exploration  in 
these  latitudes,  but  we  are  not  sufficiently  acquainted  with  their  results  to  state  their  claims 
and  merits.  Quimper  was  in  the  strait  in  1790,  and  Galiano  and  Valdez  in  1791  and  1792. 

Gray  entered  the  strait  in  1792,  penetrated  60  miles  in  an  E.SE.  direction,  and  found  the 
passage  5  leagues  wide.  He  gives  the  latitude  of  Tatoosh  island,  or  Cape  Flattery,  48°  24'. 
The  extracts  from  his  log-book,  stating  particulars  of  this  and  the  Columbia  river  exploration, 
were  not  made  public  until  1816.  All  of  Gray’s  latitudes,  distances,  and  courses,  are  very 
good  and  trustworthy. 

Vancouver  entered  the  strait  in  1792,  and  gave  to  the  world  the  first  detailed  and  authentic 
account  of  it. 

THE  SOUTHERN  SHORE  OF  THE  STRAIT  OF  JUAN  DE  FUCA. 

NEB-AH  BAT. 

Koitlah  Point,  the  western  boundary  of  this  bay,  is  4  miles  E.  by  N.  f  N.  from  the  light¬ 
house  on  Tatoosh  island.  From  Cape  Flattery  the  shore  is  nearly  straight,  high,  and  rugged, 
backed  by  hills  about  1,500  or  2,000  feet  high  and  covered  with  timber.  Deep  water  is  found 
within  a  third  of  a  mile  of  the  bluffs,  and,  at  a  distance  of  half  a  mile,  a  depth  of  20  fathoms 
is  obtained.  Within  a  mile  of  Koitlah  Point  was  a  large  village  of  the  Mukkaws. 

The  bay  is  about  a  mile  and  a  quarter  long  S.SE.,  and  the  same  in  width  at  the  entrance. 
The  western  side  is  high,  precipitous,  and  bordered  by  craggy,  outcropping  rocks  300  or  400 
yards  from  the  shore.  The  3-fathom  curve  ranges  about  600  yards  from  the  foot  of  the  bluff. 
The  general  direction  of  this  side  is  SE.  for  one  mile,  when  the  hills  suddenly  cease  and  a  low 
shore,  with  sand  beach  backed  by  woods,  curves  gradually  to  the  NE.  by  E  for  a  mile  and  a 
quarter  to  Ba-ad-dah  Point,  formed  by  a  spur  of  the  hills. 

The  east  side  of  the  bay  is  formed  by  Waaddah  island,  the  northern  end  of  which  lies 
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milelrain  jCoJtkh.S.  by  N.  ^  N.  This  island  is  a  mrrow,  high  ridge,  about  250  yards  wide 
and  half  a  mile  Jong,  cxnrered  with  trees,  and  having  a  direction  SB.  J  E.  pointing  toward 
Ba-ad-dah  Point,  and  presenting,  the  appearance  of  a  continuation  of  that  spur,  but  separated 
fium  it  by  a  4-fathoni  channel  500  yards  wide.  Off  the  southwest  part  rocks  extend  for  250 
yards,  and  the  B-fathom  oturve  is  600  yards  distant.  Along  the  sand  beach  the  3-fathom  curve 
is  within  200  yards  of  the  shore,  the  depth  increasing  to  7  fathoms,  then  decreeing  to  5  in  the 
middle  of  the  bay,  and  again  increasing  to  10  on  the  outer  line  of  the  bay.  Much  kelp  abounds 
in  tins  harbor,  even  in  deep  water;  the  lower  and  thinnest  portion  being  used  by  the  Indians 
for  fishing  lines.  When  coiled  away  and  dry  they  break  like  glass,  but  soaking  them  in  salt 
water  renews  their  elasticity  and  strength. 

The  best  anchorage  is  in  the  south  part  of  the  bay,  in  about  5  fathoms,  being  then  off  the 
simdl  stream  which  comes  in  at  the  eastern  foot  of  the  hills.  No  direction  can  be  given  about 
anchoring  any  particular  village,  as  the  Indians  change  their  location  so  frequently;  but 
near  this  stream  will  generally  be  found  some  houses,  with  an  abundance  of  fresh  water. 
Daring  southerly  weather  little  swell  is  felt  here,  and  the  wind  can  do  no  harm,  but  when  a 
large  westerly  swell  is  coming  up  the  strait  it  reaches  here,  and  a  vessel  rolls  uncomfortably 
unless  she  rides  head  to  it. 

The  primary  astronomical  station  of  the  Coast  Survey  was  just  back  of  the  beach,  about  400 
yards  east  of  the  small  stream  before  referred  to.  Its  geographical  position  is: 


Of  ft 

Latitude .  48  21  48.8  north. 

Longitude . 124  37  12.0  west. 

h.  m,  9. 

Or,  in  time . .  8  18  28.8. 


Magnetic  variation  21°  30'  east,  in  August,  1852,  with  a  yearly  increase  of  I'. 4. 

Prom  the  NW.  end  of  Waaddah  island  it  bears  S.  by  W.  ^  W.,  distant  If  mile. 

Tides, — ^The  corrected  establishment  or  mean  interval  between  the  time  of  the  moon's 
transit  and  the  time  of  high  water  is  XIIA.  XXXnim.  The  mean  rise  and  fall  of  tides  is  5.6 
feet;  of  spring  tides  7.4  feet,  and  of  neap  tides  4.8  feet.  The  mean  duration  of  the  flood  is  6/1. 
20m.,  and  of  the  ebb  6A.  6m.  The  average  difference  between  the  corrected  establishments  of 
the  a.  m.  and  p.  m.  tides  of  the  same  day  is  lA.  18m.  for  high  water  and  lA.  2m.  for  low  water. 
The  differences  when  the  moon's  declination  is  greatest  are  2A.  20m.  and  lA.  56m.,  respectively* 
The  average  difference  in  height  of  those  two  tides  is  1.7  foot  for  the  high  waters  and  3.5  feet 
for  the  low  waters.  When  the  moon's  declination  is  greatest  those  differences  are  2.8  feet  and 
5.0  feet,  rei^ectively.  The  average  difference  of  the  highest  high  and  lowest  low  waters  of 
the  same  day  is  8.2  feet,  and  when  the  moon’s  dedination  is  greatest  9.5  feet.  The  highest 
high  water  in  the  twenty-four  hours  occurs  about  llA.  54m.  after  the  moon's  upper  transit, 
(southing,)  when  the  mocm’s  declination  is  north,  and  about  32m.  before,  when  south.  The 
lowest  low  water  occurs  about  7 A.  after  the  highest  high  water. 

This  bay  was  known  as  Poverty  cove  by  the  early  fur  traders  on  the  coast;  next  as  Port 
Nttifez  Quona,  by  Quimper,  in  1790.  In  1792  the  Spaniards,  then  establishing  themselves  at 
Nootka  Sound,  attempted  to  found  a  colony  here,  and  as  late  as  1847  bricks  were  found  near 
the  small  stream  abreast  of  the  anchorage.  We  searched  for  vestiges  of  the  settlement  as  late 
as  1852,  but  found  nothing.  Vancouver  noted  the  indentation  of  the  coast  here  in  1792.  It 
^as  next  called  “Scarborough  harbor,"  by  the  United  States  Exploring  Expedition  in  1841. 
The  Indian  name  is  that  now  adopted,  and  the  only  one  by  which  it  is  known  on  the  coast. 
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In  1862  the  Mnkkaws  about  Flattery  could  muster  300  or  400  warriors,  mostly  armed  with 
muskets  and  knives.  They  had  several  large  stockaded  villages  and  hundreds  of  canoes.  We  ^ 

have  counted  over  70  at  one  time  fishing  for  salmon  in  the  bay.  They  were  brave  and  fearless; 
made  voyages  to  Nitinat,  Clayoquot,  and  Nootka  Sounds,  and  pursued  the  whale  and  black  fish  jq 

successfully.  In  three  months  they  sold  over  7,500  gallons  of  oil  to  the  traders.  They  main-  Tricn 

tain  trade  with  the  Indians  on  the  west  of  Vancouver,  forcing  them  to  dispose  of  their  oil  and 
skins  to  themselves  directly,  and  not  to  the  traders.  By  this  means  they  make  a  large  profit  1 

as  intermediate  traders.  They  estimate  their  wealth  by  the  number  of  slaves  and  blankets, 
and  the  quantity  of  oil  they  possess.  In  the  fall  of  1852  the  smallpox  was  introduced  among 
them,  and  nearly  swept  off  the  tribe — more  than  two-thirds  falling  victims  to  the  disease—  f-rcfe 

among  them  the  principal  chief,  Clisseet,  and  the  second  chief.  Flattery  Jack.  h  iv;, 

Two  miles  east  of  Waaddah  island,  and  within  the  limits  of  the  kelp,  is  a  rock  150  feet  high,  v-r  n 

called  Sail  Rock  by  the  United  States  Exploring  Expedition,  and  by  Kellet,  Klaholoh,  (seala)  r 

The  Indian  name  is  Saelok.  Behind  it  enters  a  small  stream  called  the  Okho  on  the  Admiralty 
charts,  but  this  is  not  the  Indian  name. 


CALLAM  BAY. 

From  the  eastern  point  of  Ne5-ah  bay  to  Sekon  Pointy  the  western  part  of  Callam  bay,  the 
course  is  E.  ^  S.,  and  distance  13^  miles.  The  shore-line  is  nearly  straight,  bluff,  and 
bordered  by  rocks,  with  an  occasional  stretch  of  sandy  beach.  One  mile  off  shore  the  average 
depth  of  water  is  20  fathoms.  The  bay  is  at  the  western  termination  of  a  high,  bold,  wooded 
ridge,  running  parallel  to  the  shore,  with  an  almost  perpendicular  water  face,  and  falling  away 
rapidly  inshore.  This  easily  recognized  ridge  is  about  1,000  feet  high  and  7  miles  long.  The 
western  extremity  lies  E.  \  S.  from  Waaddah  island,  is  distant  16  miles,  and  called  Slip  Point; 
the  eastern  is  designated  as  PiUar  Point  The  width  of  the  bay  from  Sekon  Point  to  Slip  Point 
is  2  miles,  and  the  bearing  E.  by  N.  |  N.  Outside  these  limits  15  fathoms  water  may  be 
struck.  The  form  of  the  bay  is  nearly  semi-circular,  and  the  depth  of  the  curve  nearly  a  mile, 
with  6  fathoms  about  the  middle.  Into  it  empties  a  small  stream  from  the  southeast,  having 
low  land  on  its  eastern  side,  and  a  small  rise  on  the  west.  Some  sunken  rocks  are  said  to  lie 
off  Slip  Point. 

The  water  along  the  face  of  the  ridge  is  very  deep,  and  the  bottom  rocky  and  irregular. 
About  half  way  along  it  is  the  entrance  to  a  vein  of  lignite,  which  has  been  worked,  but  it  is 
not  fit  for  steamship  consumption.  Off  this  mine,  at  the  distance  of  a  cable's  length,  a  depth 
of  35  fathoms  is  found,  with  a  swell  upon  the  rocks  suflScient  to  destroy  any  boat  loading  there. 
The  so-called  coal  is  very  easily  broken,  and  crumbles  by  exposure  to  the  weather.  We  saw 
it  fairly  tried  upon  a  steamer,  and  it  did  not  answer.  An  analysis  of  some  of  the  best  speci¬ 
mens  yielded  68  per  cent,  of  carbon,  and  we  judge  it  to  be  bitumen.  The  geological  formation 
of  the  whole  region  is  opposed  to  the  existence  of  coal.  Among  the  bituminous  shales  we 
searched  in  vain  for  any  specimens  of  fossil  impressions. 

PiUar  Point  is  nearly  B.  i  S.  from  the  north  end  of  Waaddah  island,  and  distant  23  miles. 
Its  latitude  is  48^  13'  N.  The  peak  is  slightly  separated  from  the  main  ridge  by  a  depression. 
From  this  point  the  shore  trends  S.SE.  about  a  mile,  and  receives  a  stream  coming  from  the 
westward,  called  Cwn^d  river.  An  Indian  village  exists  here.  The  Indian  name  of  the  stream 
is  Pisht-st. 

•  From  Pillar  Point  the  next  prominent  object  is  a  wooded  hill  called  Striped  Peak^  bearing 
E.  by  N.,  and  distant  17  miles.  The  shore  retreats  to  the  southward  of  this  line  about  3  miles. 
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baving  altemate  bltiff  and  low  shores,  with  many  little  streams  opening  upon  them,  and  at  the 
distance  of  11  or  12  miles  from  Pillar  Point,  Low  Poini  makes  out  at  the  mouth  of  a  stream 
called  the  Lyre.  Books  abound  close  along  the  shore.  The  kelp  generally  extends  out  to  5 
fathoms,  and  the  average  depth  of  water,  a  mile  off,  is  10  fathoms.  One  mile  before  reaching 
the  western  part  of  Striped  Peak  is  a  sunken  rock,  upon  which  the  sea  breaks  at  low  water. 
A  slight  indentation  of  the  shore  here  has  received  the  name  of  Crescent  hay. 

Striped  Peak  is  several  hundred  feet  high,  and  wooded;  and  was  doubtless  named  from  a 
marked  line  upon  its  water  side,  occasioned  by  a  land  slide  from  its  summit.  This  mark 
is  being  rapidly  obliterated  by  the  growth  of  vegetation.  The  base  of  the  hill  towards  the 
water  presents  a  straight  line,  running  E.  by  N.  for  3  miles,  with  deep  water  off  it. 

Freshwater  hay. — ^The  eastern  part  of  Striped  Peak,  with  several  rocks  off  it,  is  called 
Observatory  Point  on  the  Admiralty  charts,  and  forms  the  western  boundary  of  Freshwater 
bay.  The  eastern  side  is  the  low  delta  called  Angelos  Point,  at  the  mouth  of  the  river  Blwha, 
and  the  line  joining  the  two  runs  E.  by  N.  f  N.  3  miles  across.  Inside  of  this  line  the  depth 
of  the  curve  is  about  IJ  mile,  with  water  ranging  from  16  fathoms  to  4  and  5  close  in  shore. 
The  western  shore  of  the  bay  is  bluff,  the  eastern  low,  with  bluff  in  the  rear.  The  waters  of 
the  Elwha  bring  down  such  quantities  of  earth  that  we  find  only  10  fathoms  water  at  a  distance 
of  three-quarters  of  a  mile  off  its  mouth. 

PORT  ANGELES  OR  FALSE  DUNGENESS. 

Pour  miles  east  of  the  Elwha  commences  a  long,  low,  very  narrow  sand  spit,  stretching  out 
from  the  bluff  in  a  general  E.NE.  direction  for  3  miles,  to  the  point  called  Ediz  Hook,  which  lies 
IJ  mile  off  the  main  shore,  thus  forming  an  excellent  and  extensive  harbor,  with  deep  water  of 
25  to  30  fathoms,  sandy  bottom,  close  under  the  inside  of  the  sand  spit,  almost  to  the  head  of 
the  bay.  Through  the  centre  of  the  bay  we  found  a  line  of  15  fathoms,  sticky  bottom,  and 
between  that  and  the  main  it  shoals  very  regularly  with  the  same  kind  of  bottom.  On  the 
outside  of  the  spit  very  deep  water  is  found  close  to  it,  and  the  hook  may  be  rounded  within  a 
cablets  length  in  25  fathoms.  In  the  indentation  between  Angelos  Point  and  the  head  of  the 
bay  the  water  is  shoal,  10  fathoms  being  found  2  miles  from  shore. 

The  Hook  is  covered  with  coarse  grass,  and  in  many  places  with  driftwood,  showing  that  the 
sea  sometimes  washes  over  it.  Although  it  lies  well  out  of  the  line  of  vessels  bound  either  in 
or  out  of  the  strait,  it  would  be  advisable  to  mark  it  with  large,  easily  recognized  beacons,  or 
to  plant  trees  along  part  of  it,  as  it  cannot  now  be  distinguished,  even  in  good  weather,  until 
a  vessel  is  close  upon  it.  Prom  the  middle  of  the  strait  it  cannot  be  made  out  unless  the 
appearance  of  the  bluff  beyond  is  known.  At  the  head  of  the  bay  is  a  large  salt  water  lagoon. 
Fresh  water  is  found  on  the  south  shore  is  several  places,  but  the  extensive  flats  render  it  hard 
to  obtain.  The  bluff,  70  feet  high,  comes  directly  to  the  high  water  line,  and  is  covered  with 
trees.  Three  Indian  villages  of  the  Glallums  existed  on  its  shores  in  1852,  when  a  secondary 
astronomical  station  of  the  Coast  Survey  was  established  near  the  Indian  graveyard  at  the 
bead  of  the  harbor.  It  geographical  position  is: 


^  *  o  /  // 

Latitude . .  •  . .  48  07  52.0  north. 

Longitude .  123  27  21  west; 

A  m.  a. 

Or,  in  time  •  •  •  . .  8  13  49.4. 


Prom  this  station  the  extremity  of  Ediz  Hook  bears  NE.  by  E. ,  distant  2^  miles, 
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The  bay  was  first  discoyered  by  the  Spaniards,  and  by  them  made  kpown  to  Yancouver  in 
1792.  We  first  heard  of  its  present  name,  False  Dnngeness,  in  1852,  when  at  Cape  Flattery, 
from  traders  there.  A  preliminary  chmrt  of  False  Dnngeness  ww  published  by  the  Coast 
Survey  in  1863,  and  a  second  edition  in  1856. 

NEW  nUNOENESS  BAY. 

The  shore  from  Point  Angeles  gradually  curves  to  the  northeast,  and  about  8  or  9  miles  fifom 
Ediz  Hook  another  long,  low,  narrow  sand  spit,  covered  with  grass,  leaves  the  bluff  shore  and 
stretches  in  a  general  N.NE.  direction  for  3|  miles,  forming  the  northwestern  side  of  the  road¬ 
stead  of  New  Dungeness.  On  the  inside,  one  mile  from  the  eastern  extremity,  another 
narrow  sand  spit  makes  mile  southward  towards  the  main  shore,  forming  a  large  inner  shoal 
bay,  with  a  narrow  opening,  through  which  the  water  passes  as  over  a  rs^id  at  low  tide. 
Abreast  of  this  point  is  a  small  stream,  affording  an  abundance  of  fresh  water,  but  boats  most 
obtain,  their  supply  at  low  tide,  and  come  out  when  the  tide  has  sufficiently  risen.  The 
western  side  of  this  stream  is  a  bluff  60  feet  high,  and  upon  it  is  a  large  village  of  the  Clallams. 
The  eastern  shore  of  the  stream  is  low,  swampy,  and  covered  with  trees  and  brush.  It  forms 
the  southern  or  main  shore  of  the  roadstead,  and  off  it  lie  extensive  mud  flats,  which  are  bare 
at  low  water  for  five-eighths  of  a  mile,  and  run  as  far  as  Washington,  or  Budd^s  harbor.  Shoal 
water  exists  some  distance  outside  of  these  flats.  About  20  fathoms  are  found  a  quarter  of  a 
mile  south  of  the  Light-house  Point,  the  depth  regularly  decreasing  across  the  bay,  with  a  soft, 
tenacious,  muddy  bottom.  The  usual  and  best  anchorage  is  to  bring  the  light-house  to  bear 
about  N.  by  E.  ^  E.,  half  a  mile  distant,  when  10  fathoms  are  found  one-third  of  a  mile,  broad  off 
the  beach.  With  the  light-house  bearing  N  W.  by  N.  three-quarters  of  a  mile  distant  the  same 
depth  and  bottom  are  found.  The  nearest  shore  will  bear  south  1^  mile,  and  the  mud  flat 
three-quarters  of  a  mile  in  the  same  direction.  A  southeast  wind  drawing  out  of  the  strait 
blows  directly  into  this  harbor,  but  the  bottom  will  hold  any  vessel  with  good  ground  tackle. 
The  only  difficulty  will  be  to  get  the  anchors  out  of  the  mud  after  riding  a  couple  of  days  to  a 
gale.  In  the  last  position  a  vessel  can  readily  get  under  weigh  and  clear  the  point. 

This  point  is  so  low  that  vessels  bound  in  or  out,  before  the  erection  of  the  light-house, 
were  upon  it  before  they  were  aware  of  their  danger.  Several  had  run  ashore  on  the  outside 
beach,  and  in  1855,  while  we  w  ere  anchored  close  in,  with  the  weather  thick  and  hazy,  a  vessel 
from  Admiralty  Inlet  had  been  set  out  of  her  course  by  the  currents,  and  came  driving  in  with 
studding  sails  out,  and  only  saw  her  mistake  and  danger  when  the  black  hull  of  our  vessel 
attracted  her  attention. 

A  shoal  writh  2^  fathoms  makes  out  N.NE.  from  the  end  of  the  point  for  half  a  mile,  and  a 
heavy  tide-rip  runs  over  it  at  the  change  of  the  currents. 

A  hydrographic  sketch  of  New  Dungeness  wus  issued  from  the  Coast  Survey  office  in  1856. 

LIGHT-HOUSE  AT  NEW  DUNGENESS. 

The  structure  is  about  one-sixth  of  a  mile  from  the  outer  end  of  the  point,  and  consists  of  a 
keeper^ 8  dwelling  of  stone,  with  a  tower  of  brick;  the  upper  half  being  a  dark  lead  color,  the 
lower  half  white.  The  tower  is  surmounted  by  an  iron  lantern  painted  red;  the  entire  height 
being  92  feet,  and  its  elevation  above  the  mean  sea-level  100  feet. 

The  light  was  first  exhibited  December.  14,  1857,  and  shows  every  night,  from  sunset  to  sun¬ 
rise,  dk  faced  white  light  of  the  third  onler  of  Fresnel,  which  should  be  seen  from  a  height  of  t 
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10  feet  at  a  distaace  of  15  miles. 

20  “  “  16J  “ 

SO  '  “  I7i  " 

Its  geographical  position,  as  determined  by  the  United  States  Coast  Survey,  is : 

o  f  tf 

Latitude  •  •  •  .  48  10  59  north. 

Longitude . .  123  06  07  west. 

h.  m.  s. 

Or,  in  time .  8  12  24.5 

Magnetic  variation  21°  43'  east,  in  August,  1856,  with  a  yearly  increase  of  1'.  4. 

Prom  it  we  have  the  following  bearings  and  distances  : 

Striped  Peak  SW.by  W.  J  W.,  distant  21  miles. 

Race  islands  west,  **  18  “ 

Victoria  Harbor  NW.  by  W.  |  W.,  “  17|  “ 

Smith' s  island  NE.  by  N.  y  N. ,  ‘  *  13  “ 

Point  Wilson  B.  by  N.,  14|  “ 

Fog-heU  at  New  Dungeness. — Upon  the  outer  extremity  of  the  point  a  fog-bell  of  1,100  pounds 
weight  has  been  placed,  and  will  be  sounded  every  ten  seconds  during  foggy  or  other  thick 
weather  day  and  night.  “The  striking  machinery  is  in  a  frame  building,  with  the  front  open, 
to  receive  the  bell,  painted  black,  raised  30  feet  above  the  ground  on  an  open  structure,  white¬ 
washed." 

Tides. — The  approximate  corrected  establishment  is  IIIA.  Him.  and  the  approximate  mean 
rise  and  fall  of  tides  5.0  feet. 

Onr  experience  in  these  waters  suggests  that  the  light-house  building  should  be  painted 
black,  or  a  color  most  readily  made  out  in  foggy  or  smoky  weather.  Several  years  since  we 
urged  the  advantage  of  planting  trees  along  the  spit  to  afford  large  dark  masses,  that  a  lookout 
might  see  the  danger  before  being  upon  it.  A  few  settlers  are  now  located  about  the  bay. 

This  harbor  was  first  examined  and  made  known  by  Vancouver,  who  applied  the  present 
name,  in  1792.  It  is  known  by  no  other. 

Eastward  of  Dungeness  the  shore  is  indented  by  Washington  harbor,  Port  Discovery,  and 
Admiralty  Inlet,  the  northwest  point  of  the  entrance  to  which  is  Point  Wilson. 

WASHINGTON,  OR  BUDD'S  HARBOR. 

Prom  New  Dungeness  roadstead  to  the  entrance  to  this  harbor  the  immediate  shore  is  low, 
flat,  covered  with  trees,  and  bordered  by  an  extensive  mud  flat;  but  behind  it,  at  a  very  short 
distance,  rises  a  level  plateau.  The  bluff  at  the  NE.  point  of  the  harbor  is  seen  from  Dunge- 
uess  Point.  The  entrance  of  the  harbor  is  nearly  closed  by  a  low  sand  spit  stretching  across 
it  from  the  east,  almost  to  the  western  part,  where  a  narrow  channel  way  exists  having  two 
fathoms  through  it.  This  cannot  be  seen  from  Dungeness  Point,  which  is  6^  miles  NW.,  on 
account  of  the  outward  curving  of  the  intermediate  shore.  Inside  of  the  harbor  we  found  17 
fcthoms.  Its  width  is  a  little  over  a  mile,  and  regular,  its  length  about  3  miles,  and  the  general 
direotton  SB.  by  S.  One  mile  outside  of  the  sand  spit  a  depth  of  10  and  12  fathoms  exists, 
deepening  rapidly  to  80  and  86,  with  a  bottom  of  stiff  mud. 

This  harbor  was  surveyed  first  by  the  United  States  Exploring  Expedition,  and  called  Budd’s 
^bori  iHlt  there  being  a  sheet  of  water  in  Puget's  Sound  bearing  a  similar  name,  wo  have 
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adopted  Kellett^s  appellation.  The  Indian  name  of  the  bay  is  S'quim,  by  which  it  is  generally 
known  to  the  settlers. 

Quimper,  in  1790,  explored  the  harbors  about  here,  as  did  Galiano  and  Valdes  in  1791. 

PROTECTION  ISLAND. 

The  western  extremity  of  this  island  lies  E.  §  S.,  distant  7J  miles  from  Dungeness  light¬ 
house,  and  extends  a  little  over  a  mile  E.NE.,  being  narrow,  curved  outward  to  the  strait,  and 
having  a  low  point  at  each  end,  with  shoal  water  stretching  from  the  western.  Its  sides  are 
very  steep,  and  about  200  feet  high,  the  seaward  part  covered  with  timber,  and  that  towards 
Port  Discovery  undulating  and  covered  with  fern.  It  lies  two  miles  directly  oflf  (NW.)  the 
entrance  to  Port  Discovery.  On  the  inside  is  found  very  deep  water,  but  upon  the  outside  a 
line  of  kelp,  about  half  a  mile  out,  marks  the  4-fathom  curve,  and  from  this  a  bank  runs  out 
N.NW,  for  three  miles,  having  from  5  to  15  fathoms  upon  it,  with  a  shoal  spot  of  3  and  4 
fathoms  two  miles  from  the  island.  It  affords  a  good  anchorage  with  light  airs  and  strong 
adverse  currents.  The  bottom  is  irregular  and  falls  off  suddenly. 

This  island,  with  Port  Angeles  and  New  Dungeness,  afford  the  first  examples  of  the  peculiar 
feature  of  low  sandy  and  gravelly  points  covered  with  coarse  grass  and  bushes,  making  out  from 
the  high  cliffs,  where  the  tendency  of  strong  currents  would  seem  to  be  to  cut  them  off. 

It  was  called  Protection  island  by  Vancouver  in  1792,  and  on  account  of  its  position  in 
relation  to  Port  Discovery,  is  very  aptly  named. 
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POET  DISCOVERY. 

From  Dungeness  light  the  west  side  of  the  entrance  to  Port  Discovery,  called  Ghallam  Point, 
bears  E.  by  S.  ^  S.  distant  9  miles.  Prom  Washington  harbor  the  distance  is  4  miles.  The 
intermediate  shore  is  composed  of  high  steep  cliffs.  Cape  George,  the  eastern  point  of  the 
entrance,  bears  NE.  about  1^  mile  from  Challam  Point,  and  this  is  nearly  the  uniform  width  of 
the  bay  for  its  entire  length  of  9  miles.  It  makes  three  or  four  courses  from  the  entrance  to 
the  head,  as  follows:  2  miles  S.  |  E.,  3  miles  E,  by  S.  J  S.,  2  miles  S.  by  E.  i  E.,  and  2  miles 
SW.  I  W.  These  data  and  the  names  of  points  are  taken  from  the  Admiralty  chart,  as  we  have 
not  the  map  or  notes  of  our  survey  before  us.  The  shores  are  abrupt  and  covered  with  wood  to 
their  edges,  and  the  projecting  parts  are  all  terminated  by  low  points  stretching  out  short 
distances.  On  the  second  point  on  the  eastern  side  were  (1856)  the  remains  of  an* extensive 
stockaded  village  of  the  Clallums.  Mount  Chatham  lies  off  the  southwestern  part  of  the  bay, 
and  reaches  a  height  of  2, 000  feet. 

When  well  in  this  bay  Protection  island  so  completely  shuts  up  the  entrance  as  to  make  it 
appear  as  a  large  lake.  The  great  drawback  to  this  port  is  its  depth  of  water,  which  in  mid¬ 
channel  is  not  less  in  any  place  than  25  fathoms,  and  in  some  is  40.  Under  the  second  low 
point  on  the  east  we  could  not  find  less  than  25  fathoms  a  few  ship’s  lengths  from  the  beacht 
but  found  good  anchorage  in  20  fathoms,  soft  bottom,  on  the  western  shore  2  miles  S.SE.  from 
Ghallam  Point,  and  abreast  of  a  low  swampy  beach.  At  the  head  of  the  bay  it  contracts  in 
width,  the  water  shoals,  a  large  mud  flat  exists  for  the  last  mile,  and  the  shores  bea)me  higher, 
but  in  places  the  hills  retreat  and  give  a  scanty  space  for  a  few  settlers’  cabins.  For  a  few 
years  after  the  settling  of  San  Francisco  many  vessels  came  here  for  piles  and  spars. 

It  was  discovered  in  1790  by  Quimper,  and  called  port  Quadra.  In  1791  the  Spanish  dis- 
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eovery  brig  Sutil^  6eSor  Dan  D.  Qaliano,  and  the  schooner  Mexicana,  SeSor  Bon  0.  Yaldez, 
refitted  their  ships  here. 

It  was  first  snrreyed  and  made  known  by  Yanconver  in  1792,  who  refitted  his  ships  and  estab* 
lished  an  observatory  at  the  second  low  point  on  the  western  shore.  He  gave  it  the  present 
Dame,  after  one  of  his  ships,  and  it  is  known  by  no  other. 

In  1856  we  found  on  the  bluff  back  of  Challam  Point  great  numbers  of  trees  that  had  been 
twisted  off  and  uprooted  by  a  tornado  from  the  southeastward.  The  prostrated  trees  were 
plainly  visible  on  the  sloping  hill  side  from  the  bay. 

Poivt  WUsm  is  the  western  point  of  the  entrance  to  Admiralty  Inlet.  From  Dungeness  light 
it  bears  E.  by  N.,  distant  nearly  15  miles;  this  course  passing  over  the  outer  edge  of  the  3- 
fathom  shoal  off  Protection  island.  The  extremity  of  the  point  is  composed  of  low  sandy  hil¬ 
locks  covered  with  coarse  grass;  but  west  of  it  the  hill  rises  200  or  300  feet,  and  again  falls  in¬ 
shore.  This  appearance  is  well  seen  in  approaching  it  from  the  strait,  and  is  a  good  mark. 
Between  the  point  and  Port  Discovery  the  shore  is  high  with  steep  yellow  cliffs,  and  about 
midway  a  slightly  projecting  angle  is  formed,  called  Middle  Point.  To  the  northwest  of  the 
point  15  fathoms  can  be  obtained  a  mile  from  the  shore,  but  the  water  shoals  suddenly,  and  in 
running  in  a  fog  the  lead  must  be  kept  going.  Off  the  eastern  end  of  the  point  20  fathoms 
can  be  got  a  ship^s  length  from  shore.  During  ebb  tides  a  very  strong  eddy  current  sets  east¬ 
ward  along  shore  between  Discovery  and  Point  Wilson.  In  1855,  when  coming  out  of  the  inlet 
on  the  large  ebb,  with  scarcely  any  wind,  we  kept  outside  of  the  rip  showing  the  line  of  the 
eddy.  A  vessel  two  or  three  miles  ahead  was  in  the  eddy  at  the  same  time.  We  were  carried 
past  Protection  island,  but  she  was  drifted  back  to  Point  Wilson.  The  Indians  when  bound  to 
Dungeness  keep  well  out  in  the  ebb. 

A  light-house  has  been  recommended  for  this  point,  as  it  presehts  many  advantages  over  the 
head  on  the  opposite  side  of  the  inlet. 

When  we  were  last  there  (1857)  a  small  unfinished  log  hut,  called  Port  Mason,  stood  upon  it* 

It  received  its  present  name  from  Vancouver  in  1792. 

VANCOUVER  ISLAND. 

NORTH  SHORE  OP  THE  STRAIT  OP  JUAN  DE  PUCA.  • 

Prom  Point  Bonilla  to  Owen  Point,  forming  the  western  head  of  the  entrance  to  Port  San 
Juan,  the  shore  runs  13  miles  E.  J  N.  It  is  nearly  straight,  rocky  and  bluff,  with  high  moun- 
IwRs  rising  immediately  behind  it,  and  all  heavily  wooded.  From  10  to  20  fathoms  are  found 
within  half  a  mile  from  the  shore.  Vessels  are  apt  to  lose  much  of  the  wind  when  close  under 
cither  shore,  and  at  present  it  is  impossible  to  say  where  the  strongest  currents  run. 

PORT  SAN  JUAN. 

The  eastern  head  of  the  entrance  is  formed  by  several  large  rocks  called  Observatory  Rocks 
on  the  Admiralty  chart  of  1847.  From  Tatoosh  island  light  they  bear  NE.  by  N.  J  N.,  14 
DHles  distant.  The  width  of  the  bay  is  If  mile  from  point  to  point,  and  their  bearing  E.  J  S. 
wid  W.  J  N.  from  each  other.  The  length  of  the  bay  is  3}^  miles  on  a  general  course  NE^  J 
N.,  and  the  width  almost  uniform  at  1 J  mile  to  the  very  head,  where  several  streams  enter,  amongst 
which  are  Cooper  inlet  at  the  northeast,  and  the  river  Gordon  at  the  north,  where  stands  a 
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large  village,  called  Onismak  Across  tbe  enbraoce  a  depth  of  10  fathooM  isfeiuid, 

except  near  Observatory  Rocks,  where  17  exists  close  to  them.  Outside  we  find  from  15 
and  inside  the  bottom  is  very  regular  in  7  to  10  fathoms,  up  to  the  head,  where  iidecreases 
evenly  to  4  vrithin  half  a  mile  of  the  shore.  The  eastern  side  has  the  least  number  rooks 
and  a  mid-channel  course  clears  every  thing  well.  In  heavy  southerly  weather  a  swell  reUs 
straight  in,  but  by  anchoring  well  up  on  either  side  vemels  avoid  it.  The  sides  are  steep, 
high,  and  backed  by  heavily  timbered  hills  and  mountains.  At  a  distance  in  very  clear  weather 
it  is  difficult  to  distinguish  the  entrance  unless  one  is  acquainted  with  the  locaUly,  but  in  mode¬ 
rately  hazy  weather  the  indentation  is  readily  made  out. 

The  approximate  position  of  Observatory  Bocks  is; 


o  /  /f 

Latitude  .  48  31  30  north. 

Longitude .  124  28  15  west. 


Meares  first  noted  this  bay  in  his  map,  and  called  the  western  point  Point  Hawksbury.  He 
called  Bonilla  Point  Point  Duffire,  after  his  first  officer.  It  was  afterwards  examined  by  the 
Spaniards,  and  Vancouver  stretched  over  to  this  shore  and  plotted  it  on  his  chart.  It  was 
surveyed  by  the  United  States  Exploring  Expedition  in  1841,  and  by  Kellett  in  1847. 

Prom  Observatory  Rocks  the  shore  preserves  the  same  features,  running  east  in  a  straight 
line  to  Sheringham  Point  23^  miles,  with  soundings  in  from  6  to  20  fathoms  a  mile  from  shore,  and 
in  some  places  10  fathoms  at  least  2  miles  off,  then  suddenly  dropping  into  50  and  60  fathoms. 
Prom  Sheringham  on  an  E.  i  N.  course  to  Otter  Point  the  distance  is  4J  miles,  with  a  curve  in 
the  shore  of  one  mile,  but  the  shore  is  generally  so  uniform  in  its  character  that  it  is  hard  to 
recognize  these  points  in  sailing  close  abreast  of  them. 

SOOKE  INLET. 

Prom  Sheringham  Point  to  Beechy  Head  the  distance  is  llj  miles,  and  course  E.  J  N.  The 
shore  is  varied  by  an  indentation  one  mile  deep,  called  Sooke  bay,  and  at  a  distance  of  4  miles 
from  Otter  Point  is  broken  ^by  a  very  narrow,  crooked  entrance,  which  is  Sooke  inlet.  This 
leads  to  a  large  sheet  of  water  3  miles  inland,  called  Sooke  basin.  One  mile  east  of  this  inlet 
is  a  large  islet  called  Secretary  island,  and  on  the  western  side  is  a  bright  yellow  bluff,  from 
which  makes  out  a  low  sand  spit,  NE.  for  half  a  mile  across  the  entrance.  To  the  eastward  of 
this  spit  is  the  passage,  only  100  or  200  yards  wide,  with  an  irregular  and  rocky  bottom  and 
some  sunken  rocks.  The  currents  nin  through  with  great  velocity,  and  a  thorough  knowledge 
of  these  and  the  channel  is  necessary  to  enter  this  place.  When  a  depth  of  10  fatiioms  is 
struck  off  the  entrance  a  high  hill  called  Mount  Maguire  will  bear  about  NE.  It  is  partially 
covered  with  trees,  but  the  bare  rock  shows  distinctly  in  many  places,  and  this  feature  now 
commences  to  distinguish  this  part  of  Vancouver  island  round  its  southeast  portion.  The 
shore  in  many  places  is  bare  and  rocky,  with  patches  of  land  covered  with  fern  and  destitute  of 
trees,  and  the  houses  of  settlers  begin  to  appear. 

Off  Beechy  Head  the  water  is  very  deep  and  the  currents  go  by  with  a  rush.  In  this 
vicinity  we  recollect  the  instance  of  a  cutter  striking  the  bold  shore  with  her  flying  jib-boom, 
and  only  striking  her  forefoot  after  the  jib-boom  had  been  carried  away. 

The  approximate  geographical  position  of  Beechy  Head  is: 


Off/ 

Latitude .  48  18  30  north. 

Longitude . . .  123  39  27  west. 
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The  pronunciation  of  Sooke  is  exactly  like  that  of  the  English  word  “soak.^^  The  Indian 
word  is  T'sok. 

Beecher  lay  lies  to  the  eastward  of  Beechy  Head.  Its  general  direction  is  north  for  about 
a  mile  and  a  half ;  width  about  the  same,  and  the  bottom  is  rocky  and  irregular,  with  deep 
water.  Many  rocky  islets  are  found  upon  the  eastern  side  of  the  bay,  and  two  large  ones  at 
the  northern  part  The  channel  runs  between  these  with  about  20  fathoms,  and  with  from 
7  to  10  fathoms  beyond  the  eastern  one.  The  eastern  head  is  formed  by  Cape  Church  This 
bay  is  enclosed  by  high,  rocky  hills. 

RACE  ISLANDS. 

Prom  Beechy  Head  the  outermost  of  these  islets  bears  E.  by  N.,  distant  6  miles,  and  its 
distance  from  Bentinck  island,  close  under  the  main  shore,  is  one  mile.  This  cluster  of  islets 
numbers  about  ten  principal  ones,  which  cover  an  area  of  not  less  than  half  a  mile  square. 
They  are  low,  and  the  larger  ones  are  covered  with  grass,  but  are  without  trees  or  bushes. 
Stretching  SE.  for  half  a  mile,  the  bottom  is  irregular,  with  points  of  rock  in  5  fathoms.  The 
currents  rush  by  with  great  velocity  and  irregularity,  attaining  a  rate  of  6  miles  per  hour.  This 
is  a  hard  place  for  sailing  vessels  when  the  airs  are  light. 

The  approximate  geographical  position  of  the  eastern  islet  is: 

Latitude .  48^  ITJ'  north. 

Longitude . .  . .  123^  32'  west. 

It  is  of  the  utmost  importance  that  a  light-house  should  be  established  here  at  an  early  day. 
A  glance  at  the  map  will  demonstrate  this  without  calling  in  the  aid  of  local  knowledge  on  the 
subject. 

Prom  Race  islands  the  strait  opens  to  the  northward,  and  we  have  the  following  bearings 


and  distances  to  several  important  positions  : 

Entrance  of  Esquimault  harbor,  north . *• . . .  8^  miles. 

Entrance  of  Victoria  harbor,  N.  by  E.  ^  E .  9  “ 

Trial  islands,  NE.  by  N .  10  J  “ 

Discovery  island,  NE.  by  N .  15  “ 

New  Dungeness  light,  east .  18  “ 


Prom  Race  islands  the  shore  is  very  much  broken  to  Esquimault  harbor,  first  by  a  narrow, 
deep  indentation  called  Pedder  bay,  its  northern  point  called  William  Head  ;  then  Parry  bay 
and  Albert  Head,  and  just  before  reaching  Esquimault  a  long,  low  spit  with  a  salt  lagoon 
behind  it.  Along  this  shore  the  ebb  current  runs  with  great  strength,  the  water  being  from 
40  to  50  fathoms  deep,  and  the  general  set  on  the  Race  islands. 

Eaquima/ulU  Jiarhor  is  the  bay  where  all  the  British  men-of-war  lie.  It  is  in  the  deepest 
part  of  the  large  indentation  called  Royal  bay.  The  entrance  is  a  quarter  of  a  mile  wide,  and 
has  two  rocky  heads  on  either  hand,  the  western  having  Fishguard  island  oS  it,  and  the  eastern 
outlying  sunken  rooks  south  of  it,  with  several  islets.  From  the  entrance  the  general  direction 
of  the  bay  is  N.NW.,  and  the  extreme  length  two  miles.  After  passing  the  heads  the  harbor 
opens  to  the  east,  forming  a  beautiful  small  bay,  where  men-of-war  anchor  in  an  uniform  depth 
of  6  fathoms.  In  the  entrance  are  7  and  8  fathoms,  and  the  approaches  for  a  mile  give  from 
10  to  13  fathoms. 

The  approximate  geographical  position  of  Fishguard  island  is: 


Latitude . . .  48®  25'  38"  north. 

Longitude  •  •  . . .  123  27  10  west. 
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At  the  head  of  the  harbor  is  Mount  Seymour. 

Five  miles  west  of  the  head  of  Esquimault  bay  is  the  head  of  a  large  bay  coming  from  the 
north,  and  opening  into  the  inside  channel  to  the  Nahny'moh  coal  mines. 

VICTORIA  HARBOR. 

The  entrance  to  this  harbor  is  miles  east  of  Esquimault.  As  the  channel  is  very  con¬ 
tracted,  crooked,  and  obstructed  with  a  10-feet  bar,  vessels  usuaUy  anchor  outside  in  10  or  15 
fathoms,  taking  care  to  avoid  Brotchy  ledge^  with  only  7  feet  water  upon  it,  lying  about  half  a 
mile  S.SE.  of  the  eastern  head  and  SW.  |  W.  from  Mount  Beacon,  upon  which  was  a  range 
with  one  on  the  shore.  We  believe,  however,  that  the  ledge  has  been  marked  by  a  spar  buoy 
since  our  visit  there.  The  channel  inside  is  well  marked  out  by  buoys,  but  a  pilot  is  necessary 
to  carry  a  vessel  in.  The  whole  length  of  the  harbor  is  about  3  or  4  miles,  with  an  average 
width  of  one-fifth  of  a  mile.  It  is  very  tortuous,  and  the  head  stretches  west  nearly  to  the 
head  of  Esquimault  bay,  where  a  portage  exists. 

The  approaches  to  the  harbor  are  deep  outside  of  Brotchy  ledge,  and  from  20  to  10  fathoms 
are  found  inside  of  it. 

The  approximate  geographical  position  of  Mount  Beacon  is : 

o  f 

Latitude .  48  24^  north. 

Longitude .  123  22 J  west. 

The  Hudson  Bay  Company  have  a  flourishing  settlement  and  trading  establishment  a  mile 
and  a  half  within  the  entrance,  and  much  of  the  surrounding  country  is  well  cultivated,  but 
the  settlement  hereabout  must  spread  toward  Esquimault,  or  upon  that  harbor,  not  only  on 
account  of  its  superior  excellence,  but  because  fresh  water  is  scarce  about  Victoria. 

The  shores  are  comparatively  low,  but  rocky,  and  covered  in  part  by  trees,  reminding  one  of 
the  rocky  parts  of  the  coast  of  Massachusetts  and  New  Hampshire. 

TRIAL  ISLANDS. 

These  islands  lie  4  miles  E.SE.  from  the  entrance  of  Victoria  harbor,  with  a  rocky, 
irregular,  and  moderately  low  shore.  The  islands  are  small  in  extent,  and  the  currrents  set  by 
them  with  great  velocity. 

DISCOVERY  AND  CHATHAM  ISLANDS. 

The  former  of  these  two  islands  lies  2J  miles  off  the  southeast  point  of  Vancouver  island. 
It  is  about  a  mile  in  extent,  230  feet  high,  partially  covered  with  trees,  and  consists  of  granite 
rock,  which  shows  in  places  without  a  particle  of  vegetation. 

Northwest  of  it  and  separated  by  a  narrow  and  intricate  channel  full  of  rocks  lies  Chatham 
island,  (composed  of  several  small  islets,)  somewhat  smaller  in  extent,  and  not  so  high  as 
Discovery  island,  but  similar  in  appearance  and  formation.  Between  these  two  islands  and 
Vancouver  lies  an  extensive  bay  nearly  filled  with  rocks  and  reefs,  the  main  body  being  called 
the  Chain  islands.  Close  around  the  western  side  of  Discovery  and  Chatham  is  a  channel, 
having  from  7  to  17  fathoms;  but  it  is  only  fit  for  small  craft.  From  the  western  part  of 
Chatham  to  Codboro'  Point  the  distance  is  about  three-quarters  of  a  mile.  Numerous  rocks 
show  close  to  the  point. 
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The  approximate  geographical  poeition  of  the  centre  of  the  island  is: 

O  / 

Latitude .  48  26  north. 

Longitude .  123  14^  west. 

A  light-house  is  much  needed  upon  Discovery  island,  as  marking  the  southwest  point  of  the 
southern  entrance  to  the  Canal  de  Haro. 

The  islands  were  named  by  Kellett  after  Vancouver's  two  ships. 

ARCHIPELAGO  DE  HARO. 

CANAL  DE  HARO. 

The  southern  entrance  to  this  strait  may  be  said  to  lie  between  Discovery  island  and  the 
point  of  Bellevue  or  San  Juan  Island,  nearly  northeast  and  7  miles  distant.  Starting  from  this 
line  and  about  three  miles  from  Discovery,  a  course  NW.  by  N.  for  16  miles  will  run  through 
the  first  stretch  of  the  strait;  thence  an  abrupt  turn  is  made  towards  the  eastward,  and  the 
way  out  can  be  readily  seen  between  the  islands.  The  next  course  is  NE.  ^  E.  for  11  miles; 
finally,  N.NW.  2^  miles,  and  a  run  of  7  miles  on  that  course  will  carry  a  vessel  into  the  middle 
of  the  Gulf  of  Georgia. 

Commencing  at  the  starting  point,  we  have  Bellevue  island  on  the  eastward  and  pass  it  at 
the  distance  of  1^  mile.  Its  mountains  rise  to  1,070  feet,  and  some  of  them  are  only  partially 
covered  with  wood.  The  bluffs  are  very  precipitous  and  inaccessible,  and  the  depth  of  water 
close  to  them  is  as  much  as  150  fathoms.  The  greater  extent  of  the  strait  is  to  the  westward, 
stretching  off  into  bays  and  passages  among  the  islands.  Cordova  hay  is  the  only  available 
anchorage  about  this  entrance.  It  commences  at  Gordon  Head,  6^  miles  NW.  by  W.  \  W. 
from  Discovery  island;  then  stretches  westward  for  2  miles,  and  gradually  curves  to  the  N.NW., 
with  a  long  high  bluff,  broken  and  bright,  at  Covnchin  Head.*  Back  of  the  southwest  part  of 
the  bay  rises  a  bold  rocky-topped  hill,  (called  Mount  Douglas  by  the  Coast  Survey  parties,) 
which  reaches  a  height  of  690  feet.  Fresh  water  is  obtainable  on  the  southern  shores  of  the 
bay.  The  northern  limit  of  the  bay  is  Darcy  island^  N.  J  W.  4  miles  from  Gordon  Head,  and 
on  this  course  and  1|  miles  from  the  Head  is  Zero  BocTc^  a  small  white  rock,  showing  a  few  feet 
above  water,  with  plenty  of  water  around  it,  but  foul  bottom  and  a  patch  of  kelp  a  few  hundred 
yards  N.NW.  of  it.  A  mile  and  a  quarter  west  of  it  is  a  sunken  rock.  In  the  bay  a  depth  of 
not  over  20  fathoms  is  found,  decreasing  irregularly  in  advancing,  but  in  the  southern  portion 
affording  capital  holding  ground  in  10  fathoms.  A  mile  and  a  half  E.SE.  from  Gordon  Head  are 
patches  of  kelp  and  foul  bottom 

When  miles  within  the  entrance  the  width  of  the  strait  decreases  to  3^  miles,  having 
Darcy  island  (low  and  wooded)  on  the  west,  with  a  small  islet  off  its  NE.  face,  and  very  large 
fields  of  kelp  stretching  far  off  the  southeast  point  into  the  Canal.  In  one  of  these  fields  we 
discovered  in  1853  a  sharp  pointed  rock,  which  has  been  called  Unit  Bock,  lying  N.  72°  E.  from 
the  SE.  point  of  Darcy  island,  and  distant  from  it  three-quarters  of  a  mile.  The  small  sharp 
apex  of  this  rock  rises  about  three  feet  above  the  very  lowest  tides.  In  the  most  recent  charts 
deep  water  is  placed  around  it,  and  when  the  coast  surveying  brig  beat  through  the  field  the 
existence  of  this  danger  was  unknown.  Near  mid-channel  a  depth  of  155  fathoms  is  found. 

o  The  Indian  name  for  the  tribe  in  this  vicinity. 
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The  island  to  the  eastward,  nearly  abreast  of  Darcy,  with  a  small  cove  at  its  southern  end,  is 
Hmry  island*  having  a  high,  rocky  precipitous  front,  and  a  swirling  current  around  it 
Further  on  and  to  the  westward  is  the  southeast  end  of  Sidney  island^  \\  mile  northward  of 
Darcy  with  the  Dot  Eocks  between  them  but  nearer  Sidney.  This  island  is  not  high  like  those 
on  the  other  side  of  the  channel,  and  a  landing  is  easily  made  at  any  point.  The  channel  here, 
10  miles  from  the  entrance,  is  2|  miles  wide.  To  the  eastward  it  opens  beyond  the  north  end 
of  Henry  island,  with  high  mountainous  islands  bounding  the  view.  To  the  westward  lie  a 
couple  of  long  narrow  islands  a  mile  from  Sidney,  and  between  them  and  the  latter  is  good 
anchorage  and  capital  fishing  ground  for  halibut.  The  moderately  low  wooded  islands  3  or  4 
miles  ahead,  and  on  the  western  side  of  the  channel,  have  not  been  named.  Between  them 
runs  the  inside  channel  for  steamers  to  the  Nahnymoh  coal  mines.  The  background  of  the 
view  is  occupied  by  wooded  islands,  overlapping  each  other  and  appearing  like  a  continuous 
shore.  The  large  high  island  on  the  eastern  side,  15  miles  from  the  entrance  is  Stnart  island* 
and  the  Canal  is  here  contracted  to  a  breadth  of  only  two  miles,  this  being  the  narrowest 
part.  In  this  pass  no  bottom  was  found  with  165  fathoms  of  line.  Stuart  island  in  many  places 
is  very  high  and  precipitous,  and  covered  with  timber,  but  in  some  parts  sparsely.  Near  its 
southwest  head  a  perpendicular  wall  of  rock  serves  also  to  distinguish  it.  After  passing  the 
western  end  of  this  island  at  the  distance  of  a  mile,  the  channel  takes  an  abrupt  turn  to  the 
eastward,  and  the  Gulf  of  Georgia  is  seen.  The  course  now  is  NE.  J  E.  for  11  miles,  having 
on  the  northwest  side  Saturna  island^  which  rises  into  mountains.  Java  Head^*  near  its 
eastern  extremity,  stands  up  perpendicularly  many  hundred  feet,  but  the  extreme  part,  called 
East  Point*  is  a  long  sloping  point,  in  many  places  destitute  of  trees.  The  small  island 
lying  oS  its  north  shore  is  Tumbo.* 

On  the  east  side  the  waters  open  well  to  the  southeast,  and  the  islands  rise  in  high  hills  and 
mountains.  The  large  island  abreast  of  Java  Head  is  Waldron,*  which  has  good  anchorage 
oflF  its  southwest  side,  where  the  shore-line  curves  well  in.  The  western  point  is  low  and  sandy; 
the  southern,  called  Point  Disney,*  is  perpendicular,  high  and  rocky.  OflF  its  northern  face 
lie  two  islets,  called  Skijojack  islands,*  The  western  one  is  about  a  mile  from  Waldron, 
moderately  high,  and  wooded;  the  eastern  is  smaller,  about  40  feet  high,  destitute  of  trees, 
but  covered  with  grass,  and  lies  a  mile  east  of  the  former.  Between  these  lies  a  sunken  rock, 
and  the  current  rushes  by  with  great  velocity. 

On  some  recent  maps  two  islands,  called  Adolphus  and  George,  are  laid  down  close  to  the 
Skipjacks,  but  in  1853  we  examined  the  vicinity  and  satisfied  ourselves  that  they  did  not  then 
exist. 

When  East  Point  bears  NW.  by  W.  |  W.  2  miles  distant,  the  west  end  of  Patos  island,^  will 
bear  N.NE.  2^  miles,  and  the  west  end  of  the  Sucia  Oroup,i  E.NE.  3i  miles;  the  course  out 
lying  N.NW.  between  Patos  and  East  Point,  which  are  2|  miles  apart.  Seven  miles  on  this 
course  carries  to  the  middle  of  the  Gulf  of  Georgia.  J  Close  oflF  East  Point  is  found  a  depth  of 
120  fathoms,  and  oflF  Patos  island  170  fathoms.  All  these  islands  are  moderately  high  and 
covered  with  wood.  They  are  rugged  and  irregular,  composed  of  sandstone  and  conglomerate, 
upheaved  until  the  strata  are  nearly  perpendicular  in  some  places,  and  interspersed  with  small 
veins  of  lignite. 

o  Named  by  the  United  States  Exploring  Expedition,  1841. 

j-  Old  Spanish  name. 

X  Named  by  Vancouver  in  1792. 
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The  approximate  geographical  position  of  two  or  three  points  will  serve  to  check  the  courses 
above  given: 

East  point  of  Discovery  island — latitude  48°  25'  N.,  longitude  123^  14,  W. 

West  point  of  Stuart  island — ^latitude  48°  41'  17"*5  N.,  longitude  123°  14'  29".6  W. 

West  point  of  Patos  island — Platitude  48°  47'  03"  N.,  longitude  122°  67'  31".2  W. 

The  number  of  islands  and  the  intricate  channels  lying  between  the  two  straits  we  shall  not 
attempt  to  describe.  A  proper  appreciation  of  them  can  only  be  obtained  from  the  chart. 
The  position  of  the  islands  are  shown  on  sketches  issued  from  the  Coast  Survey  Office  in  1854 
and  1868. 

Returning  to  the  Strait  of  Fuca  to  enter  the  Bosario  strcdt,  we  notice,  first,  SndW  a  idomd^ 
lying  at  the  eastern  termination  of  the  Strait  of  Juan  de  Fuca,  within  6  miles  of  Whidbey  island 
and  7  miles  broad  off  the  southern  entrance  to  the  Rosario  strait.  It  is  quite  small,  not 
occupying  half  a  square  mile,  imd  rises  r^ularly  from  the  eastern  to  the  western  extremity, 
where  it  attmns  a  height  of  about  56  feet,  with  an  almost  perpendicular  cliff  of  clay  and  gravel. 
It  sustains  a  few  dreary  looking  trees,  but  none  of  great  thickness  or  height,  and  the  surface 
is  covered  with  a  growth  of  bushes  ten  or  twelve  feet  high.  There  is  no  fresh  water  to  be  found 
on  the  island,  and  two  or  three  feet  below  the  surface  is  a  stratum  of  hard  dry  clay  with  pebbles. 

A  very  small,  low  islet  called  Mwor,  exists  one  mile  northeast  of  Smith's  island,  and  at  very 
low  tides  is  connected  with  it  by  a  ifarrow  ridge  of  boulders  and  rocks.  A  field  of  kelp  extends 
to  the  westward  for  mile,  and  has  a  width  of  a  mile.  In  sailing  through  this  field  we  found 
the  depth  of  water  very  uniform  at  6^  fathoms,  and  in  no  place  did  we  get  less.  The  bottcnn 
is  hard  and  sandy.  Another  smaller  field  is  seen  to  the  westward  of  the  one  just  mentioned. 
Good  anchorage  is  found  on  the  north  side  of  the  island,  east  of  the  kelp,  in  from  10  to  5 
fathoms,  and  on  the  south  side,  east  of  the  kelp,  in  from  10  to  8  fathoms,  hard  bottom.  We 
parted  our  cable  here  in  a  southeast  gale,  but  the  smooth  sandy  bottom  enabled  us  afterwards 
to  secure  the  anchor.  Off  the  eastern  end  of  the  small  islet  very  deep  water  is  found  close 
to  it* 

The  Ught-hovse  on  SmitKa  island  is  a  structure  consisting  of  a  keeper's  dwelling,  with  a 
tower  rising  through  it,  and  surmounted  by  an  iron  lantern  painted  red.  Its  height  is  41J  feet 
above  the  surface  of  the  ground  and  about  90  feet  above  the  mean  level  of  the  sea.  The 
dwelling  and  tower  are  plastered  and  whitewashed,  and  situated  on  the  highest  part  of  the 
island,  near  the. southwest  point.  All  the  trees  have  been  cut  down,  to  afford  a  clear  horizon 
in  every  direction.  The  illuminating  apparatus  is  of  the  fourth  order  of  Fresnel,  shows  a 
feedving  white  lights  with  a  flash  every  haif  minute^  and  should  be  seen  from  a  hei^t  of — 

10  feet  at  a  distance  of  14^  miles. 

20  “  “  16  “ 

30  “  “  17 

It  was  first  exhibited  on  the  18th  of  October,  1858,  and  shows  from  sunset  to  sunrise. 

The  approximate  geographical  position  of  the  light,  as  determined  by  the  Coast  Survey,  is: 

o  /  // 

Latitude . . .  48  19  11  north. 

Longitude .  122  50  01  west. 

Or,  in  time  . .  8  11  20,1 

The  light  shows  into  the  entrances  of  Canal  de  Haro,  Rosario  strait,  and  Admiralty  Inlet, 
find  out  into  the  Strait  of  Juan  de  Fuca. 
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The  following  bearings  and  distances  will  show  the  relative  position  of  Smith’s  island: 


From  Discovery  island  it  lies . East  16 J  miles. 

From  New  Dungeness  light-honse . NE.  by  N.  13|  “ 

Prom  Point  Wilson . NW.  i  N.  11  “ 


From  southwest  point  of  the  entrance  to  Rosario  strait  -  •  •  •  S.  ^  E.  6f  “ 

On  the  maps  of  the  United  States  Exploring  Expedition  it  is  called  Blunt’s  island;  but  it  is 
now  known  by  the  name  we  have  used,  which  is  also  that  given  on  the  Admiralty  charts. 

Fidds  of  kdp. — ^Three  miles  S.  i  B.  of  Smith’s  island  is  a  field  of  kelp  over  a  mile  long 
by  a  mile  wide.  Through  it  the  soundings  range  from  6  to  12  fathoms,  and  the  bank  stretches 
off*  to  the  E.SE.  for  two  miles,  with  10  and  12  fathoms  upon  it.  This  locality  requires  sounding 
out,  as  it  would  prove  a  great  advantage  for  vessels  drifting  at  the  mercy  of  the  currents  to 
know  of  the  existence  of  such  anchoring  grounds.  The  detailed  hydrography  of  all  this  sheet 
of  water  eastward  of  the  Race  islands  will  develop  many  interesting  features  of  bottom. 

Bearing  W.  ^  S.  from  Smith’s  island,  and  eight  miles  distant,  is  another  field  of  kelp  nearly  a 
mile  in  extent.  We  came  imexpectedly  upon  it  at  night,  in  1854,  during  a  heavy  blow,  with 
rain.  It  was  not  then  marked  on  any  chart.  Next  morning  we  sounded  through  it,  and  found 
the  depth  of  water  very  uniform  at  5  fathoms. 

The  field  laid  down  on  the  Admiralty  chart — nearly  on  this  course,  and  four  miles  from 
Smith’s  island,  having  only  2  fathoms  marked  upon  it — hcCs  been  sought  for,  but  not  found. 

One  mile  south  of  the  southeastern  point  of  Bellevue  island,  and  8^  miles  NW.  by  W.  J  W. 
from  Smith’s  island,  lies  a  small  field  of  kelp  about  half  a  mile  square,  with  3  fathoms  marked 
upon  it;  but  we  have  been  informed  that  the  Hudson  Bay  Company’s  steamer  Otter  found  as 
little  as  6  feet  of  water  with  its  limits. 

All  these  fields  and  patches  of  kelp  should  be  avoided,  as  they  denote  rocky  bottom;  and 
isolated  points  of  rocks  frequently  exist  among  them  and  escape  even  a  very  scrutinizing 
survey. 

Shoals. — E.  by  N.  miles  from  Discovery  island,  and  S.  by  W.  J  W.  4^  miles  from  the 
Hudson  Bay  Company’s  settlement  on  Bellevue  island,  is  an  11 -fathom  shoal  a  mile  or  two  in 
extent;  but  the  very  few  soundings  upon  it  leave  the  precise  extent  and  smallest  depth  of  water 
doubtful. 

NB.  i  N.  7^  miles  from  Race  islands,  and  SE.  by  S.  4  miles  from  the  entrance  to  Victoria 
harbor,  are  a  couple  of  spots  showing  13  and  14  fathoms. 

Off  Point  Partridge*  (the  western  head  of  Whidbey  island)  is  a  10-fathom  bank,  with  muddy 
bottom.  We  have  run  across  it  and  found  this  depth,  but  the  locality  has  not  been  sounded  out. 

ROSARIO  STRAIT. 

This  is  the  eastern  of  the  two  principal  channels  running  through  the  Archipelago  de  Haro, 
between  Vancouver  island  and  the  main.  Its  southern  entrance  lies  N.  by  E.,  distant  7  miles 
from  Smith’s  island,  and  is  4^  miles  wide.  The  western  point  of  the  entrance  is  formed  by  a 
point  running  out  from  Wdimough  Headyi  which  is  450  feet  high  and  on  the  southeast  part  of 
Lopez  island.  Off  this  point  lie  several  rocky  islets,  with  deep  water  among  them  and  a  rushing 
current.  The  outer,  or  southeast  island,  is  about  50  feet  high,  rocky,  flat-topped,  destitute  of 
bush  or  tree,  narrow,  and  about  one-third  of  a  mile  in  length,  east  and  west.  S.  83°  E.  from 

®  Named  by  VaDCOUver,  1792. 

t  Named  by  the  United  States  Exploring  Expedition,  1841. 
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it,  at  a  distance  of  half  a  mile,  lies  Entrance  jSoc^  possibly  bare  at  the  lowest  tides.  A  patch 
of  kelp  exists  upon  and  around  it,  but  the  kelp  is  generally  run  under  the  surface  of  the  water 
by  the  strength  of  the  current.  We  discovered  this  rock  in  1854. 

The  whole  southern  face  of  Lopez  island  is  guarded  by  rocks  and  reefs.  The  island  itself  is 
very  rocky  and  moderately  low. 

On  the  eastern  side  of  the  entrance  is  a  small  wooded  islet  called  Deception  island,  at  the 
mouth  of  Deception  paes*^  an  intricate  and  very  narrow  3-fathom  channel,  3  miles  long,  running 
between  the  north  end  of  Whidbey  island  and  the  south  end  of  Fidolgo  island.  In  1841  the 
United  States  brig  Bainbridge  passed  through  it  from  the  eastward.  It  is  the  Boca  de  Plon  of 
Quimper,  1790,  but  is  now  known  only  by  the  apt  designation  given  above. 

In  the  middle  of  the  entrance  to  Rosario  strait  Vancouver  anchored  in  37  fathoms,  black 
muddy  bottom,  in  1792. 

When  at  the  entrance,  and  1^  mile  from  the  western  side,  a  line  will  pass  clear  of  everything 
from  one  end  of  the  strait  to  the  other.  This  course  is  N.  by  W.  J  W.,  distant  19^  miles  to 
the  north  entrance.  It  passes  between  Bird  and  Belle  Rocks,  and  almost  tangent  to  Point 
Lawrence,  on  Orcas  island.  Taking  the  courses  through  the  mid-channel  we  should  have  the 
following:  NW.  by  N.  f  N.  for  11 J  miles;  N.  by  E.  |  E.  for  3|  miles;  and  NW.  }  W.  for  6^ 
miles— making  a  total  of  20^  miles. 

The  first  two  miles  on  the  western  side  is  moderately  high,  declining  to  a  point,  a  quarter  of 
a  mile  off  which  lies  Kellett's  ledge,  bare  at  the  lowest  tides,  and  having  deep  water  all  around 
it.  The  ledge  is  marked  by  a  mass  of  kelp.  Thence  the  shore  makes  a  deep  bend  for  a  mile 
to  the  westward,  with  a  low  beach  and  marsh,  over  which  Lopez  hay  can  be  seen.  This  bend 
is  called  Shoal  hight^  and  has  from  6  to  10  fathoms  for  a  mile  out,  with  level  sandy  bottom.  In 
mid-channel  rise  the  Bird  Bocks,*  about  40  feet  high,  consisting  of  three  small  rocky  islets  very 
close  together,  and  running  in  a  north  direction.  They  are  somewhat  pyramidal  in  form,  and 
during  the  summer  show  yellowish,  on  account  of  the  parched  grass  and  the  color  of  the  rocks. 
Abreast  of  them,  on  the  western  side,  is  a  narrow  opening  between  two  low  rocky  heads  of 
Lopez  and  Decatur  islands.*  Inside  is  a  line  of  islets  ranging  from  the  north  head,  and  making 
the  channel  run  towards  the  south.  This  barrier  is  called  the  Lopez  Chain,  and  the  entrance 
the  Lopez  Pass.  Several  large  islands  are  found  inside.  Vancouver’s  boats  evidently  were  in 
this  bay,  as  his  chart  gives  a  good  general  idea  of  it.  The  anchorage  of  Shoal  bight  continues 
some  distance  northward  of  this  opening,  and  abreast  of  some  moderately  high  white  bluffs. 
N.NE.  three-quarters  of  a  mile  from  Bird  Rocks  lies  BeUe  Rock,\  directly  in  mid-channel, 
making  a  very  dangerous  position.  It  shows  4  feet  above  the  very  lowest  tides,  and  is  covered 
by  a  patch  of  kelp,  which  is,  however,  generally  run  under  by  the  strength  of  the  currents. 
The  rip  upon  it  can  sometimes  be  seen  when  the  water  is  smooth,  but  with  light  winds  and 
high  tides  its  existence  would  not  be  suspected.  On  all  sides  of  it  the  water  is  very  deep. 
The  extent  of  rock  above  water  is  about  20  feet  square.  We  discovered  this  danger  in  1854, 
and  while  placing  a  signal  upon  it  noticed  that  the  tide  rose  nearly  1^  foot  while  the  current 
was  yet  running  ebb  at  the  rate  of  3  miles  an  hour.  Between  it  and  the  Bird  Rocks  there  is  a 
submarine  ridge  with  plenty  of  water,  but  marked  by  strong  eddies.  The  steamship  Republic 
lately  ran  upon  this  rock,  and  more  recently  the  pilot-boat  Potter. 

After  passing  Deception  island  on  the  east  the  face  of  Fidalgo  island  is  high,  precipitous, 

o  Named  by  the  United  States  Exploring  Expedition, 
f  Named  by  the  United  States  Coast  Survey,  1854. 
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and  bare  for  two  or  three  miles  m  a  northwest  direction.  This  is  called  Seres  Heed.^  It  ttien 
sweeps  to  the  north,  changing  to  the  westward  until  abreast  of  and  two  miles  from  Belle  Beck. 
In  this  deep  bay,  and  lying  well  off  shore,  are,  first,  WUliam8(yn?s  Bocks*  a  cluster  of  rooky 
islets  about  40  feet  high,  with  deep  water  close  around  them.  From  Deception  island  they 
bear  NW.  |  W.  3  miles  distant,  and  from  Southeast  island  off  Watmough  Head,  NB.  5  miles. 
Half  a  mile  northward  of  them  is  AUan  isUxndj*  which  is  about  three-quarters  of  a  mile  in  extent, 
and  about  200  feet  high,  with  its  southern  face  partly  bare.  A  quarter  of  a  mile  off  its  8W. 
face  lies  the  Denis  Bock*  This  is  never  bare,  but  its  position  is  marked  by  a  patch  of  kelp. 

North  of  Allan  island,  and  separated  from  it  by  a  channel  a  quarter  of  a  mile  wide,  is 
Burrovf  8  island*  IJ  mile  long  SB.  and  NW.  by  half  a  mile  in  width.  The  island  is  several 
hundred  feet  high  and  has  a  remarkably  flat  top,  is  wooded,  and  may  be  seen  from  the  Strait  of 
Puca.  At  the  eastern  end  of  the  passage,  between  the  last  two  islands,  is  a  small  one  called 
Yotmg  island.*  Through  all  the  channels  formed  by  these  islands  a  good  depth  of  water  exists, 
and  no  dangers  have  been  discovered. 

The  breadth  of  Rosario  strait  at  Belle  Rock  is  3J  miles;  but  it  is  soon  contracted  by  Jamsi 
ida^nd*  on  the  western  side,  and  opens  into  a  channel  N.NE.  called  the  BdUngham  channel, t 
which  is  about  2  miles  wide  at  its  entrance.  A  small  channel  runs  from  it  more  to  the  eastward 
along  the  north  shore  of  Fidalgo  island,  and  leads  into  Padilla  bay.  Upon  Fidalgo  rises  Mount 
Brie*  to  a  height  of  1,260  feet,  covered  with  woods,  and  presenting  a  fiat  appearance  from 
certain  directions.  James’  island  consists  of  two  heads  a  mile  apart  and  260  feet  high,  but 
connected  by  a  narrow  ridge.  The  southern  head  is  the  higher,  and  not  very  heavily  tim¬ 
bered.  Close  to  the  west  of  the  ridge  lies  another  head,  connected  with  Decatur  islcmd  by  a 
low  sand  beach. 

Just  beyond  James’  island  is  an  opening  on  the  west  between  Decatur  island  and  Blakely 
island,*  and  on  the  east  half,  a  mile  up  the  strait,  appears  the  SW.  point  of  Cypress  island,* 
off  which  lie  rocks  and  foul  bottom  for  half  a  mile  on  a  line  to  Burrow’s  island.  Around  this 
locality  extends  a  large  body  of  kelp.  The  southern  face  of  Cypress  island  consists  of  alternate 
perpendicular  white  cliffs,  and  sloping  ground  covered  with  fern  or  trees.  On  its  western  side, 
and  1^  mile  from  the  southwest  point  is  found  a  snug  little  harbor  called  Strawberry  hay^X  which 
is  formed  by  the  retreating  of  the  shore-line,  and  an  outlying  rocky  islet  called  Strawberry  or 
Hautboy  island.*  In  this  bay  excellent  anchorage  is  found  in  from  6  to  10  fathoms,  muddy 
bottom.  Good  fresh  water  is  plenty  here.  A  high  white  cliff  is  seen  to  the  south  of  the 
harbor,  from  the  shores  of  which  rise  rapidly  the  Lake  mountains,  §  to  an  elevation  of  1,625  feet, 
and  among  whose  peaks  we  found  two  large  sheets  of  fresh  water.  These  peaks  are  very 
noticeable  from  the  Strait  of  Puca,  and  being  connected  by  comparatively  low  ridges  with  other 
hills  on  the  island  they  present  a  saddle-like  appearance  from  the  southward  and  westward. 

Abreast  of  Strawberry  island  the  channel  contracts  to  a  width  of  IJ  mile,  where  the  bold 
rocky  face  of  Blakely  island  rises  to  a  height  of  between  900  and  1,000  feet.  Nearly  half  a 
mile  SB.  from  its  east  face  lies  a  very  small  low  rock  called  Black  Bock,  and  half  way  between 
it  and  the  south  end  of  the  island  is  a  white  rock,  a  quarter  of  a  mile  from  the  shore.'  In  this 
narrow  part  of  the  strait  the  depth  of  water  is  about  60  fathoms,  and  the  current  goes  through 

Named  by  the  United  States  Exploring  Expedition,  1841. 

t  The  Indian  name  is  Tnt-segh. 

t  Named  by  Vancouver,  1792.  The  Indian  name  is  TuU-ke-teh-nus. 

§  Named  by  the  United  States  CkMSt  Survey,  1864. 
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with  a  roar  like  the  Bound  of  a  gale  of  wind  through  a  forest.  When  at  anchor  in  10  fathoms, 
under  the  low  point  mile  north  of  Strawberry  island,  we  found  the  current  4  miles  per  hour, 
and  swirling  so  much  that  the  vessel  had  to  be  steered  to  prevent  her  breaking  her  sheer. 
Thence  on  the  strait  widens  upward,  and  at  the  north  end  of  Blakely,  2  miles  above  Strawberry 
island,  two  channels  lead  to  the  westward  around  Obstruction  island,*  which  lies  between 
Blakely  and  Orcas  islands.  Both  are  narrow,  and  off  the  entrance  to  the  south  lie  some  sunken 
rocks,  and  others  above  water.  Blakely  island  and  Orcas  island  are  three-quarters  of  a  mile 
apart. 

When  in  the  narrowest  part  of  Rosario  strait,  a  very  marked  perpendicular  rocky  peak  is 
seen  to  the  north  over  the  low  point  of  Cypress,  and  soon  shows  rising  abruptly  from  the 
water^s  edge  to  a  height  of  750  feet.  It  is  called  Bald  Peak.t  Abreast  of  it  the  channel 
takes  the  first  turn,  changing  its  course  to  N.  by  E.  |  E.,  for  3|  miles.  Half  a  mile  off  the 
north  end  of  Cypress  island  is  a  small  islet  covered  with  trees  and  called  Rock  island.  J  NW. 
of  it  are  some  sunken  rocks,  but  their  exact  position  is  not  accurately  known.  The  compara¬ 
tively  low  island  half  a  mile  N.NE.  of  Cypress  is  Sinclair  island,*  the  highest  part  of  which  is 
towards  the  eastern  end.  Off  the  northwest  face  of  Sinclair  island,  and  stretching  half  a  mile, 
is  Boulder  Reef,  f  visible  at  extreme  low  tides.  It  is  covered  with  kelp,  which  is,  however, 
generally  kept  under  the  surface  of  the  water  by  strong  currents.  A  huge  erratic  granite 
boulder  is  seen  at  ordinary  tides  inside  of  the  outer  point  of  the  reef,  and  bears  from  it  S.  70^ 
B.,  distant  600  yards.  Prom  the  western  point  of  the  island  the  reef  bears  exactly  north, 
distant  three-quarters  of  a  mile.  The  revenue  cutter  Jefferson  Davis  and  the  steamship 
Panama  have  been  upon  it  since  we  discovered  it  in  1854.  On  the  north  side  of  the  island  is 
anchorage  in  10  to  15  fathoms  half  a  mile  off  shore. 

Three  miles  from  Sinclair  island  lies  Orcas,  on  the  northwest  side  of  the  strait.  It  is  a  large 
island,  with  a  mountain  1,120  feet  high  near  its  southern  end.  The  point  stretching  furthest 
and  coming  down  to  the  water  is  Point  Lawrence^*  and  the  low,  treeless  islets  and  reef  passed 
IJ  mile  before  reaching  this  point,  and  lying  over  half  a  mile  off  shore,  are  the  Peapods.* 
Deep  water  is  found  close  to  them.  When  upon  this  same  mid-channel  course,  the  island  ahead 

Lummi  island.^  Its  southern  half  is  very  much  higher  than  the  northern,  and  attains  an 
elevation  of  1,560  feet.  The  rock  nearly  100  feet  high  off  the  highest  part  of  the  ridge,  and 
a  third  of  a  mile  from  shore,  is  the  Lummi  Pock,  J  and  a  capital  boat  harbor  is  found  on  its 
northwest  side.  A  mile  off  its  south  end  are  the  Viti  Pocks,*  about  25  feet  high,  with  plenty 
of  water  around  them. 

Abreast  of  Point  Lawrence  the  channel  is  over  3  miles  wide,  and  it  there  changes  to  NW.  ^ 
W.  for  miles  to  a  line  joining  the  Media  group  with  the  north  end  of  Lummi  island.  From 
Point  Lawrence,  along  the  north  face  of  Orcas,  the  shore  is  rocky  and  precipitous,  and  rises  by 
two  or  three  plateaux  to  Mount  Constitution,*  which  is  less  than  a  mile  in-shore,  and  2,397  feet 
high.  The  course  out  passes  on  the  west  some  small  rocky  islets  called  The  Sisters*  marked 
bjj^ne  or  two  stunted  fir  trees;  then  Claris  island*  and  Barnes^  island,*  close  under  its  western 
8'de,  leaving  a  channel  a  mile  wide  between  it  and  the  north  shore  of  Orcas,  with  very  deep 

•Named  by  the  United  States  Exploring  Expedition,  1841. 

fNamedby  the  Coast  Survey  in  1854.  The  Indian  name  for  Bald  Peak  is  Sheh-ung-tlh,  signifying  the  home  of  the 
Thunder  bird. 

t  Named  by  the  Coast  Survey  in  1854. 

S  Named  by  the  United  States  Coast  Survey,  1863. 
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water  and  no  anchorage.  Abreast  of  Clark’s  island,  or  Lummi  island,  is  a  oontraoted  anchorage 
and  shelter  from  northerly  winds  under  a  low  point  called  Village  Point.*  The  anchort^e  is 
in  10  to  15  fathoms,  but  there  is  no  fresh  water,  and  the  large  Indian  village  is  now  deserted. 
After  passing  this  point,  anchorage  may  be  obtained  half  a  mile  from  shore  in  from  8  to  15 
fathoms.  Close  to  Clark’s  and  Barnes’  islands  the  depth  is  50  and  60  fathoms,  and  a  very 
strong  current  runs  near  them.  The  channel  between  Village  Point  and  these  islands  is  two 
miles  wide. 

W.  SW.  of  the  north  end  of  Lummi  island,  and  4  miles  distant,  are  three  islands  very  close 
together,  called  the  Matia  group.  A  mile  and  a  half  to  the  westward  of  them  lies  the  Svcm 
gronp^  consisting  of  one  large  and  six  small  islands,  with  a  reef  off  the  north  side  of  the  group, 
and  a  beautiful  harbor  a  mile  long  and  half  a  mile  wide,  opening  to  the  east,  and  carrying  from 
10  to  15  fathoms  sticky  mud  bottom,  t  To  the  westward  of  this  group  lies  Patoa  island,  and  a 
much  smaller  one  close  to  its  SW.  point.  The  eastern  point  of  Patos  island  bears  W.  |  S.,  9 
miles  from  the  north  end  of  Lummi.  Two  or  three  miles  N.NE.  of  Lummi  island  opens  a  shoal 
bay,  backed  by  low  marshy  ground  which  is  covered  with  trees  and  swamp  undergrowth.  Into 
it  empties  one  or  two  mouths  of  the  Lummi  river.  The  main  entrance  of  that  stream  is  at  the 
north  part  of  the  bay,  and  can  be  reached  with  boats  only  at  high  tide.  The  NW.  boundary 
of  the  bay  is  a  low  grassy  point  with  a  few  bushes  upon  it,  called  Sandy  Point.X  From  the 
north  point  of  Lummi  island  it  bears  N.  by  W.  \  W.,  distant  miles.  Between  these  two  points 
anchorage  is  had  in  from  4  to  6  fathoms,  but  the  south  end  of  Sandy  Point  should  not  be 
approached  within  less  than  half  a  mile.  Down  the  east  side  of  Lummi  island,  which  is  about 
a  mile  in  breadth,  runs  Hale’ s  Passage,  X  three  quarters  of  a  mile  wide.  It  leads  from  Bellingham 
bay.  In  this  passage  IJ  mile,  and  bearing  E.  by  S.  ^  S.  from  the  north  end  of  Lummi  island, 
is  a  low  sandy  point,  upon  which  was  established  in  1853  a  secondary  astronomical  station  of  the 
United  States  Coast  Survey.  Its  geographical  position  is — 


o  /  ff 

Latitude .  48  44  01.7  north. 

Longitude .  122  40  36.9  west. 

A.  m.  f. 

Or,  in  time .  8  10  42.5. 

This  would  place  the  north  end  of  Lummi  island  in — 

O  I  II 

Latitude .  48  44  53.2  north. 

Longitude .  122  42  11.9  west. 


The  following  geographical  positions  will  serve  to  check  the  courses  and  distances  we  have 
given: 

Matia  island,  east,  latitude  48°  44'  36".  8  north. 

“  “  longitude  122°  48'  28".6  west. 

South  end  of  Strawberry  island,  latitude  48°  33'  34''.3  north. 

“  “  “  longitude  122°  43' 26".  7  west. 

SE.  island,  off  Lopez  island,  latitude  48°  24'  53".  3  north. 

“  “  longitude  122°  48'  33".  9  west. 

Skoal. — From  the  north  point  of  Lummi  an  extensive  5-fathom  shoal  bears  W.  by  N.  J  N. 

®  Named  by  the  United  States  Coast  Survey,  1854. 
t  PartiaUy  examined  by  a  Coast  Survey  party  in  1868. 

}  Named  by  the  United  States  Exploring  Expedition,  1841. 
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6  J  miles,  and  NW,  by  N.  i  N.  3^  miles  from  the  eastern  of  the  Matia  group.  It  lies  upon  the 
last  direct  course  out  of  the  strait,  but  has  not  been  completely  sounded  out.  Within  the 
15-fathom  curve  it  is  at  least  two  miles  square,  and  may  be  used  when  a  vessel  loses  the  wind 
Hili  and  has  a  strong  adverse  current;  but  the  swirls  and  eddies  upon  and  around  it  will  be  very 

i  apt  to  foul  any  anchor. 

iiitTj  Prom  about  its  middle  part  we  have  the  following  bearings  of  prominent  objects: 

Eastern  of  Matia  group,  SE.  by  S.  ^  S.  3^  miles. 

T  North  point  of  Lummi  island,  E.  by  S.  J  S.  5|  miles. 

.  J®  NW.  point  of  Sucia  group,  with  the  wooded  island  of  the  Skipjacks  just  open,  SW.  J  S.  4 


re:  miles. 

.  This  position  will  bring  the  west  side  of  Clark's  island  just  on  with  Point  Lawrence. 

;  j-jj  The  shoal  was  discovered  by  the  United  States  Coast  Survey  in  1853. 

j;  In  1857  we  attempted  to  reach  this  bank  four  or  five  times,  from  an  anchorage  oflF  Hale's 

Passage,  \nth  light  airs,  but  the  currents  invariably  swept  us  away  from  it.  Recently  it  has 
t  been  anchored  upon  by  the  United  States  Coast  Surveying  brig. 

Once  in  the  Gulf  of  Georgia,  through  either  channel,  the  three-mile  face  and  timber-covered 
^  bluffs  of  Point  Roberts*  (showing  almost  as  an  island)  is  seen  to  the  northwest.  On  the  west 

the  mountains  of  Vancouver  and  its  bordering  islands  rise  up  precipitously,  and  on  the  eastern 
or  main  shore  a  series  of  wooded  cliffs  200  feet  high.  Par  to  the  eastward  the  Cascade  Range 
^  .  ,  is  seen  rising  above  intermediate  ridges,  with  the  snow-covered  summit  of  Mount  Baker,  t  which 

bears  its  head  10,500  feet  above  the  level  of  the  sea.  To  the  W.NW.  stretch  the  waters  of 
the  Gulf  of  Georgia,  9  miles  wide,  abreast  of  Point  Roberts,  where  it  is  narrowest,  but  spreading 
y  out  to  20  miles  and  having  a  length  of  120.  A  short  distance  above  the  49th  parallel  it  receives 

Fraser's  river,  (the  third  great  stream  of  the  northwest  coast,)  the  branches  of  which  spread 
towards  the  Cascade  Range  of  mountains. 

GULP  OP  GEORGiA.t 

If  bound  up  the  Gulf,  hold  well  to  the  eastern  shore  to  avoid  the  rushing  currents,  and  to  take 
the  chances  of  an  anchorage  if  the  wind  fails. 

Prom  Sandy  Point  to  Point  Whitehorn*  the  general  trend  of  the  shore  is  NW.  ^  W.,  and  the 
distance  7  miles.  The  shore  is  a  steep  bluff,  about  150  feet  high,  and  covered  with  wood.  At 
Whitehorn  the  face  of  the  point  is  worn  away  by  the  action  of  the  sea,  and  shows  bright,  with 
rocks  at  its  base. 

BIRCH  BAY. 

The  southern  point  of  this  fine  bay  is  Point  Whitehorn,  and  the  northwest  shore  is  formed 
by  a  long  rounding  high  bluff,  bearing  about  NW.  from  Whitehorn,  and  distant  3  miles.  The 
hay  runs  N.NE.  2^  miles,  with  a  width  of  I5.  The  bottom  is  very  uniform,  with  capital  holding 
ground  of  soft  mud  in  from  4  to  10  fathoms.  Inside  the  immediate  shores  are  low,  and  edged 
^th  marshy  patches,  thick  undergrowth,  and  heavy  wood.  No  directions  are  necessary  for 
entering,  as  there  is  a  depth  of  15  to  20  fathoms  a  mile  outside,  and  10  fathoms  water  on  the 
line  of  the  entrance.  During  the  heaviest  southeast  weather  no  swell  is  felt  here  in  a 
properly  selected  anchorage.  We  searched  for  fresh  water,  but  found  none  in  the  space  of  more 
than  a  mile  along  its  southeastern  side. 

o  Named  by  the  United  States  Exploring  Expedition,  1841. 
t  Named  by  Vancouvet,  1792. 
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The  approximate  geographical  poBition  of  Point  Whitehom  is — 

o  t 

Latitude . .  •  •  •  48  53 J  north. 

Longitude .  122  47J  west. 

It  received  its  present  name  in  1792  from  Vancouver,  who  placed  it  in  latitude  48°  53J'. — 
(See  Vol.  1,  pp.  315,  316.) 

This  is  the  furthest  point  northward  to  which  our  personal  examinations  have  extended. 

Passing  the  bluflF  NW.  of  Birch  bay  the  shore  trends  about  N.NE.  for  nearly  3  miles,  and 
terminates  in  a  long,  low,  sandy  point,  behind  which  lies  a  small  land-locked  harbor,  having  a 
depth  of  10  fathoms  inside.  The  approaches  to  it,  however,  do  not  show  over  5  fathoms  at  a 
distance  of  a  mile  from  the  shore,  and  the  same  depth  is  found  on  gradually  nearing  the  end  of 
the  low  point.  The  southeast  shore  of  the  harbor  is  flat  and  marshy,  and  is  not  separated  by 
much  more  than  a  mile  from  Birch  bay. 

In  this  harbor  the  United  States  and  British  steamers  attached  to  the  Northwestern  Bound¬ 
ary  Survey  were  accustomed  to  anchor  (1857.)  The  American  commissioner  encamped  on  the 
bluff*  about  a  mile  north  of  the  boundary,  the  site  having  been  selected  on  account  of  fresh 
water,  but  it  has  an  extensive  flat  in  front. 

Stretching  to  the  northwest  is  a  large  shallow  marshy  bay,  fringed  with  trees  and  bushes. 
From  its  northern  shore  lowland  extends  as  far  back  as  Fraser's  river.  The  western  boundary 
of  the  bay  is  formed  by  the  eastern  shore  of  Point  Roberts. 

POINT  ROBERTS. 

The  southwestern  extremity  of  this  point  is  low,  and  bears  west  12  or  13  miles  from  Point 
Whitehorn.  Its  approximate  position  is  consequently — 

o  t 

Latitude  •  •  . . . .  48  58  north; 

Longitude  •  . . . .  123  05  west, 

or  about  two  miles  below  the  boundary  of  the  United  States. 

On  the  outer  or  Gulf  of  Georgia  side  of  Point  Roberts  the  shore  runs  about  NW.  9  or  10 
miles  to  the  southern  and  principal  mouth  of  Fraser's  river.  The  south  front  runs  E.NE.  3 
miles,  and  presents  for  nearly  the  entire  distance  a  bold  bluff  about  250  feet  high,  and  covered 
with  wood.  Half  a  mile  off  this  shore  anchorage  may  be  had  in  from  10  to  15  fathoms,  but  in 
southerly  weather  it  must  be  avoided.  The  eastern  shore  of  the  point  runs  nearly  parallel  with 
the  western  for  4  or  5  miles. 

A  coast  survey  hydrographic  reconnaissance  was  made  of  this  vicinity  in  1857. 

BRITISH  COLUMBIA. 

Fraser's  river. 

After  leaving  the  shores  of  the  Gulf  the  channel  passes  through  an  extensive  flat,  partially 
bare  at  low  water,  and  stretching  5  or  6  miles  off  shore.  The  channel  is  very  crooked,  and  no 
buoys  mark  its  course.  Practicable  ranges  and  marks,  moreover,  are  too  distant  to  be  of  use, 
and  hence  the  lead  must  be  relied  upon  entirely.  Two  or  three  American  river  steamers  now 
ply  upon  the  river.  Its  current  is  said  to  have  a  velocity  of  from  5  to  8  miles  per  hour. 

The  river  was  discovered  by  the  Spaniards  in  1790;  and  Galiano  informed  Vancouver  (1792) 
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that  it  was  called  the  Rio  Blanche,  in  honor  of  the  then  prime  minister  of  Spain,  but  that  it 
had  been  searched  for  in  vain.  It  receives  its  present  name  from  its  explorer. 

The  shoal  oflF  it  Vancouver  called  Sturgeon  Banh 

NANAIMO  BAY. 

This  bay  lies  on  Vancouver  island  beyond  the  49th  parallel,  and  we  refer  to  it  because  sup¬ 
plies  of  coal  (lignite)  are  there  obtained  by  many  steamers. 

The  outer  entrance  to  the  harbor  is  in  latitude  49®  12'  north,  longitude  123®  51'  west,  and 
bears  W.  J  N.  33  miles  from  Point  Roberts.  Prom  the  entrance  the  mid-channel  course  runs 
S.  J  W.  5  miles,  passing  a  small  island  on  the  northwest  at  the  distance  of  a  mile,  and  a  large 
island,  with  islets  off  its  north  point,  three-quarters  of  a  mile  on  the  east.  This  course  gradually 
approaches  Douglas  island  on  the  west,  abreast  of  a  wide  channel  to  the  east,  and  is  rounded 
quite  close.  The  mines  will  then  lie  about  W.SW.  a  mile  distant,  with  a  small  islet  in  front  of 
them.  The  bottom  is  uneven;  some  sunken  rocks  occur,  and  the  anchorage  near  the  rivers  is 
so  contracted  that  vessels  must  moor.  Pilots  will  be  found  here  to  take  vessels  in. 

The  price  of  the  coal  per  ton  is  about  six  dollars,  but  it  is  light;  occupies  one-fifth  more  space 
than  Welsh  coal;  burns  rapidly  with  flame  and  much  smoke;  disengages  a  great  deal  of  gas,  and 
produces  clinker  in  abundance.  It  is,  however,  superior  to  the  coal  of  Bellingham  bay. 

The  usual  spelling  of  this  name  is  Nanaimo,  but  that  best  representing  the  sound  is  Nah-ny'- 
moh. 

Of  the  western  shores  of  the  Gulf  of  Georgia  we  can  say  but  little.  The  currents  rush  past 
its  precipitous  shores  with  great  velocity,  and  quite  recently  the  coast  surveying  brig  drifted, 
with  38  fathoms  of  chain  at  her  bows,  in  a  calm,  for  miles  along  and  within  80  yards  of  the 
rocks  before  she  brought  up.  In  one  or  two  instances  preceding  this  the  lead  indicated  bottom 
in  10  fathoms,  the  next  cast  showing  40  or  50  fathoms. 

ARCHIPELAGO  BE  HARO. 

THE  TWO  STRAITS. 

The  experience  of  three  season's  surveying  in  this  immediate  locality  has  not  increased  our 
relish  for  navigating  these  channels  in  sailing  vessels.  With  plenty  of  wind  no  navigation  could 
be  better,  but  in  a  calm  vessels  will  frequently  be  jammed  close  to  rocks,  with  only  a  few 
fathoms  inside  of  their  positions,  but  40  or  50  outside,  and  a  swirling  current  that  renders 
towing  with  boats  utterly  impossible.  Frequently,  too,  boats  have  been  nearly  swamped  by 
the  tide  rips  that  exist  through  them.  Off  East  Point,  as  an  instance,  a  five-oared  whale  boat 
entirely  failed  in  trying  to  hold  her  own  against  the  current,  which  we  judged  to  be  rushing 
(the  only  term  applicable)  at  the  rate  of  7  miles  per  hour.  Throughout  the  Canal  de  Haro  the 
roar  of  the  conflicting  currents  can  be  heard  for  miles,  and  the  main  current  runs  frequently  6 
miles  per  hour.  No  anchorages  exist  in  this  channel  except  at  Cordova  bay,  but  it  is  free  of 
known  hidden  dangers  except  Unit  Bock,  off  Darcy  island.  It  is  10  miles  longer  than  the 
Rosario  Strait,  and  makes  a  right  angle  in  its  course,  but  is  a  mile  wider.  Rosario  Strait  is  less 
curved,  has  several  anchorages  and  known  dangerous  rocks,  and  a  current  of  about  mile  less 
per  hour.  For  steamers  either  channel,  or  even  some  of  the  narrow  intermediate  channels  may 
be  used;  but  for  a  sailing  vessel  the  Rosario  Passage  is  preferable,  although  the  total  distance 
from  the  middle  of  the  Strait  of  Juan  de  Fuca  to  the  middle  of  the  Gulf  of  Georgia  is  5  miles 
longer.  The  winds  are  apt  to  fail  in  both  channels,  and  during  summer  frequent  calms  prevail. 
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We  never  heard  thunder  in  this  Territory  except  in  one  instance,  at  Cypress  island,  in  Rosario 
Strait. 

BELLINGHAM  BAY,  (WASHINGTON  TERRITORY.). 

Before  passing  to  a  description  of  Admiralty  Inlet  we  will  notice  this  bay,  as  mines  of  coal 
(lignite)  have  been  opened  upon  its  shores. 

After  leaving  Rosario  Strait,  the  course  upon  entering  the  channel,  two  miles  wide,  opening 
south  of  Cypress  island,  is  NE.  fof  2  miles.  The  width  then  decreases  to  a  mile  upon  turning 
sharp  around  the  SE.  point  of  Cypress,  and  to  the  eastward  are  seen  the  bright  bluflfs  of  Gvemes 
island.  Between  these  two  islands  the  channel  runs  about  3  miles  on  a  N.  by  W.  \  W.  course. 
Abreast  of  the  north  end  of  Guemes,  which  is  a  steep  bluff,  and  on  the  west  side  of  the  channel, 
are  several  small,  high,  wooded  islets,  called  the  Cone  islands.*  The  moderately  low,  wooded 
island  facing  the  channel  is  Sinclair;  vessels  pass  between  the  southeast  point  of  it  and  the  north 
end  of  Guemes.  The  island  a  couple  of  miles  to  the  NE.  is  Vendovi;*  pass  north  of  it  but 
south  of  the  small  islet,  (off  Eliza^s  island,)  which  is  2  miles  NE.  by  N.  from  the  NW.  point  of 
Vendovi,  and  the  southern  part  of  Bellingham  bay  opens  to  the  southeast;  its  northern  part 
opens  to  the  N.NW. 

If  the  current  is  flood  and  the  wind  light  keep  close  around  Guemes  and  Vendovi,  so  as  not 
to  be  set  past  Sinclair  island.  The  low,  bare,  rocky  islets,  IJ  mile  NW.  of  Vendovi,  are  the 
Viti  Rocks;  and  the  point  between  them  and  Eliza^s  island  is  the  southern  extremity  of  Lummi 
island.  From  the  islet  last  passed,  a  point  on  the  eastern  shore  lies  nearly  north  5  or  6  miles 
distant.  Run  past  this  and  follow  the  trend  of  the  shore  for  2  or  3  miles  to  the  deepest  part 
of  that  portion  of  the  bay,  when  houses,  <fec.,  will  denote  the  position  of  the  mines  and  the 
villages  of  Sehome  and  Whatcom.  Half  a  mile  from  the  shore  is  capital  anchorage  in  4  fathoms, 
soft  bottom,  and  the  bay  there  is  very  smooth. 

The  general  direction  of  Bellingham  bay  is  SE.  and  NW. ;  its  width  3  miles  and  length  14, 
extending  from  latitude  48^  33'  to  latitude  48^  48'.  The  depth  of  water  ranges  from  3  to  20 
fathoms,  with  good  sticky  bottom. 

A  hydrographic  sketch  of  the  bay  was  published  in  the  Coast  Survey  Report  for  1856. 

We  believe  there  are  several  companies  mining  here,  but  the  amount  of  coal  obtained  is  not 
great.  Its  quality  is  not  good,  the  furnaces  producing  sometimes  as  much  clinker  and  ashes  in 
bulk,  and  half  the  amount  in  weight  of  the  coal  put  in.  Deleterious  gas  is  freely  disengaged, 
and  the  combustion  also  evolves  clouds  of  black  smoke.  In  the  experiment  which  we  witnessed, 
in  1853,  the  steamer^  s  furnaces  could  not,  in  two  attempts,  be  kept  up  so  as  to  produce  a 
sufficiency  of  steam. 

A  saw-mill  is  located  upon  the  bay  at  one  of  the  villages. 

Bellingham  bay  was  first  surveyed  by  Whidbey,  under  Vancouver's  orders,  in  1792,  and 
then  received  its  present  name.  In  some  recent  maps  the  northern  portion  is  called  Gaston 
bay,  and  for  the  southern  part  the  original  name  is  retained;  but  Vancouver's  designation  is 
that  universally  adopted  on  the  western  coast. 

A  military  station  is  located  at  the  upper  part  of  the  bay,  opposite  to  the  coal  mines. 

The  amount  of  shore-line  in  the  Archipelago  de  Haro,  Bellingham  bay.  Possession  sound,  Ac., 
is  627  miles. 

Named  by  the  United  States  Exploring  Expedition,  1841. 
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ADMIRALTY  INLET. 

Oemral  Features. — ^This  inlet  may  be  described  as  a  vast  canal,  commencing  at  the  southeast 
extremity  of  the  Strait  of  Juan  de  Fuca  and  running  in  a  general  SE.  by  S.  direction  for  60 
miles  to  the  south  end  of  Vashon^s  island.  It  has  for  that  length  an  average  width  of 
miles,  and  then  branches  into  a  multitude  of  arms,  which  cover  an  area  of  about  14  by  22  miles. 
Their  general  direction  is  SW.  |  S.,  and  they  comprise  what  is  called  Pugefs  Sound. 

At  16  miles  from  the  entrance  to  the  inlet  an  arm  called  Hood!  s  ca/ioZ  opens  upon  the  western 
side,  and  runs  60  miles  S.  by  W.,  with  an  average  width  of  1|  mile.  Twenty-five  miles  from 
the  entrance  of  the  inlet  another  arm  opens  on  the  eastern  side,  runs  north  and  northwest 
behind  Whidbey  island,  forming  Possession  sound,  ports  Gardner  and  Susan,  &c.,  and  leads  on 
to  the  Strait  of  Juan  de  Fuca  through  Deception  Pass,  at  the  north  end  of  Whidbey  island. 

The  shores  are  generally  bluffs,  ranging  from  50  to  500  feet  in  height,  with  their  sides  kept 
bright  by  the  gradual  wearing  action  of  the  water,  and  their  tops  covered  with  trees  and  thick 
undergrowth  to  their  very  edges.  There  is  so  much  sameness  in  the  shores  that  it  requires 
some  acquaintance  with  the  different  points  to  recognize  them  by  their  trifling  peculiarities. 
The  depth  of  water  in  the  channels  is  remarkably  great,  perhaps  averaging  100  fathoms;  and 
it  is  sometimes  difficult  to  find  anchors^e  sufficiently  far  from  the  shore  to  afford  room  for 
getting  under  way  Many  superior  harbors  are  found  in  every  direction,  and  small  settle¬ 
ments  are  gradually  springing  up  in  favorable  localities. 

Admiralty  inlet.  Hood’s  canal,  and  Puget’s  Sound,  have  an  aggregate  shore  line  of  not  less 
than  803  miles,  yet  the  number  of  dangers  known  to  exist  in  them  is  remarkably  few. 

One  of  the  inlets  or  arms  of  Puget’s  Sound  reaches  within  two  miles  of  the  head  of  Hood’s 
canal,  and  between  them  lies  a  large  lake.  The  southern  waters  of  this  sound  are  also  within 
55  miles,  in  a  direct  line,  of  the  Columbia  river,  at  the  mouth  of  the  Cowlitz,  46  miles  from 
Cape  Disappointment,  and  within  20  miles  of  the  upper  waters  of  the  Chehalis  river,  which 
runs  into  Gray’s  bay.  At  present  the  route  travelled  from  the  Columbia  is  by  canoes,  for  less 
than  20  miles,  up  the  Cowlitz  to  the  settlement  at  **  Cowlitz  Landing,”  (or  by  horse  over  a 
somewhat  bad  path,)  and  then  by  horses  or  mules  to  Olympia,  over  a  tolerably  level  country, 
and  by  a  road  moderately  good  in  summer  but  bad  in  winter.  The  distance  can  be  made  in 
one  day  with  a  good  horse.  From  where  the  road  strikes  the  Chehalis  the  river  is  said  to  be 
navigable  for  large  boats  to  Gray’s  harbor.  We  judged  the  stream  to  be  about  100  yards  wide. 
It  had  apparently  plenty  of  water,  and  a  slow  current.  The  Cowlitz  has  a  rapid  current,  and 
at  a  low  stage  of  the  water  canoes  are  poled  up  its  channel;  during  freshets  they  are  dragged 
np,  the  crews  clinging  to  the  branches  of  the  trees  upon  its  banks.  Two  days  of  labor  are 
then  required  for  the  trip,  but  in  summer  it  is  made  in  one. 

The  importance  of  these  close  relations  of  the  waters  of  the  Columbia  river,  Puget’s  Sound, 
Admiralty  inlet,  Gray’s  harbor,  and  Shoal  water  bay,  in  view  of  the  prosperity  of  the  two 
Territories,  must  be  manifest  without  entering  into  details  of  the  feasibility  of  their  connection 
hy  railroads  and  canals. 

The  inlet  was  discovered  by  Quimper,  in  1790,  and  called  the  Canal  de  Caamano.  It  was 
first  explored  and  made  known,  in  1792,  by  Vancouver,  who  applied  the  present  name  to  it. 

A  reconnaissance  sketch  of  Admiralty  Inlet  was  published  by  the  Coast  Survey  in  1854. 
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We  shall  not  attempt  to  give  in  full  and  explicit  detail  all  the  peculiarities  of  this  vast  area 
of  waters,  but,  following  the  mid-channel  courses,  will  only  note  generally  the  objects  as  they 
come  under  the  eye  of  the  navigator. 

The  entrance  to  the  inlet  lies  between  Point  Partridge,  on  Whidbey  island,  and  Point  Wilson, 
on  the  main,  at  the  entrance  to  Port  Towushend.  The  bearing  of  the  latter  point  from  the 
former  is  SE,  by  S.  ^  S.,  4^  miles;  and  the  bluflf  head  lying  2  or  3  miles  to  the  east  of  this 
line,  and  destitute  of  trees,  is  Admiralty  Head,*  around  which  the  ebb  current,  and  an  ebb 
eddy  on  the  flood,  sweeps  with  force. 

The  first  course  inside  of  the  entrance  of  the  inlet  is  E.SE.  6^  miles,  passing  Port  Townshend 
on  the  south.  Admiralty  Head  on  the  north,  and  changing  the  course  abreast  of  Marrowstone 
Point  on  the  W.SW. 

Point  Partridge  is  the  western  point  of  Whidbey  island,  and  directly  faces  the  Strait  of  Juan 
de  Fuca.  It  is  very  steep  and  yellow,  and  flat  on  the  summit,  which  is  covered  with  spruce, 
fir,  and  cedar.  The  point  is  so  rounding  that  it  is  not  easily  recognized  on  coming  from  the 
westward,  but  from  the  south  and  north  it  is  well  marked  and  prominent.  Its  face  is  composed 
of  loose  sand,  which,  being  blown  up  the  hill  by  the  strong  west  winds,  has  formed  a  very 
peculiar  ridge  on  the  outer  face  of  the  top.  This  is  so  narrow  that  it  can  hardly  be  travelled, 
and  in  many  places  it  is  35  feet  above  the  ground  inside,  yet,  being  overgrown  with  bushes,  the 
ridge  is  now  permanent. 

The  highest  part  of  the  point  is  about  260  feet  above  low  water. 

The  triangulation  of  the  Coast  Survey  was  on  the  southern  part  of  the  point,  and  its  approxi¬ 
mate  geographical  position  is — 


o  /  // 

Latitude . . . .  • .  48  12  69  north. 

Longitude . .  •  •  122  45  07  west. 


From  Point  Wilson  it  bears  NW.  by  N.  4  N.,  4^  miles. 

From  Admiralty  Head,  NW.  by  W.  |  W.,  5^  miles. 

It  received  its  present  name  from  Vancouver  in  1792. 

PORT  TOWNSHEND. 

This  harbor  is  favorably  situated  at  the  termination  of  the  Strait  of  Juan  de  Fuca,  at  the 
outlet  of  the  waters  of  Admiralty  Inlet,  PugePs  Sound,  <fec.,  and  in  proximity  to  the  great  inland 
waters  of  British  Columbia.  The  entrance  lies  between  Point  Wilson*  and  Marrowstone  Pointt, 
the  latter  bearing  E.SE.  3|  miles  from  the  former.  Upon  this  line,  and  even  outside  of  it, 
lies  a  bank  extending  two-thirds  of  the  distance  from  Marrowstone,  and  having  from  6  to  15 
fathoms,  with  hard,  sandy  bottom.  Inside  of  Point  Wilson,  which  is  composed  of  low,  sandy 
hillocks,  as  heretofore  described,  lies  another  low  point  called  Point  Hudson^,  distant  1|  mile, 
SE.  by  S.  I  S. 

Starting  from  the  entrance  line,  about  1^  mile  from  Marrowstone,  the  mid-channel  course  of 
the  bay  is  S.SW.,  3  miles,  with  an  average  width  of  2;  thence  SE.  J  S.  for  3^  miles,  with  an 
average  width  of  IJ.  The  depth  of  water  throughout  is  very  regular,  and  ranges  from  8  to  15 

^  Bed  Bluff  of  the  United  States  Exploring  ExpediUon.  It  has  now  no  marked  color  to  suggest  the  appellation. 

f  Named  by  Vancouver  in  1792.  On  one  edition  of  the  maps  of  the  United  States  Exploring  Expedition  the  latter  pouit  is 
called  Point  Carroll,  and  on  another  Point  Ringgold. 

t  Named  by  the  United  States  Exploring  Expedition,  1841. 
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fathoms,  with  soft,  muddy  bottom  inside  of  Point  Hudson.  Vessels  coming  from  the  strait  steer 
for  Point  Hudson,  as  soon  as  it  is  opened  by  Point  Wilson,  passing  the  latter  close,  as  20  fathoms  are 
found  100  or  200  yards  off  it.  Upon  approaching  Point  Hudson,  and  when  within  half  a  mile 
of  it,  gradually  keep  away  about  a  quarter  of  a  mile  in  from  5  to  10  fathoms,  and,  as  it  opens, 
run  quite  close,  with  the  summer  wind  off  shore,  to  save  making  a  tack;  keep  along  half  a  mile 
to  the  town  situated  under  the  Prairie  Bluff,  and  anchor  anywhere  off  the  end  of  the  wharf,  in 
10  to  12  fathoms,  about  a  quarter  of  a  mile  from  shore.  In  winter  anchor  further  out,  to  clear 
Point  Hudson  in  getting  under  way  with  a  southeaster. 

If  coming  down  the  inlet,  bound  into  the  bay,  and  the  current  is  ebb,  pass  Marrowstone 
nearly  three  quarters  of  a  mile  before  heading  in  for  the  town,  and  so  avoid  a  very  strong  eddy 
which  comes  out  of  the  bay  along  the  bluff  shore  west  of  this  point.  If  the  wind  is  light  and 
the  current  strong,  pass  the  Point  quite  close;  run  along  the  outside  of  the  rip,  and  try  to  get 
upon  the  bank  as  soon  as  practicable. 

In  summer  vessels  frequently  drift  about  the  entrance  for  days,  without  a  breath  of  wind, 
and  in  very  strong  currents. 

A  preliminary  chart  of  the  locality  appeared  in  the  Coast  Survey  Report  for  1854. 

The  tovm  numbers  a  few  houses,  and  in  the  vicinity  are  some  good  farms.  The  place  is  noted 
for  the  rough  character  of  its  “  beach  combers.'^ 

A  military  post  has  been  established  on  the  bluff,  2^  miles  S.  by  W.  from  the  town,  and  on 
a  site  which  commands  one  of  the  most  beautiful  views  in  these  waters,  having  the  bluff  and 
varied  shores  of  the  bay  on  either  hand;  Admiralty  Head,  6  miles  distant,  in  the  middle  ground; 
several  distant,  wooded  ridges,  and  in  the  background  the  snow-covered,  double  summit  of 
Mount  Baker,  with  the  mouth  of  the  crater  distinctly  visible  between  the  peaks,  and  at  times 
emitting  vast  volumes  of  smoke. 

On  the  east  side  of  the  bay,  abreast  of  the  town,  lies  a  long  sand  spit,  nearly  closing  the 
north  entrance  to  Kilisut  harbor,  which  runs  parallel  to  the  inlet,  and  is  separated  by  an  island 
a  mile  wide  and  6  miles  long.  At  high  tide  this  harbor  communicates,  by  a  crooked  boat 
channel,  with  Oak  Cove,  at  the  south  end. 

At  the  head  of  Port  Townshend  is  a  narrow  channel  opening  into  a  large  flat,  bounded  by  a 
low,  sandy  beach,  separating  it  from  Oak  Cove.  The  Indians  frequently  use  this  as  a  portage. 

The  shores  are  generally  bluffs,  about  120  feet  high,  and  covered  with  wood,  except  behind 
the  town.  Between  the  town  and  Fort  Townshend  are  two  low  pieces  of  grass  and  sand  beach, 
backed  by  marsh  and  ponds.  The  5 -fathom  curve  extends  but  a  few  hundred  yards  from  any 
part  of  the  shores.  A  small  patch  of  kelp  lies  off  the  southern  point  of  Prairie  Bluff,  and  another 
off  the  north  face  of  Marrowstone  Bluff.  No  fresh  water  is  to  be  had  at  the  town,  but  vessels 
can  obtain  a  small  supply  near  the  military  post.  Vegetables  generally  are  plenty,  and  the 
prices  moderate. 

Between  Port  Discovery  and  Port  Townshend  lies  a  peninsula  3  miles  wide,  offering  great 
advantages  as  a  location  for  a  town.  No  name  has  hitherto  been  applied  to  it,  and  we  have 
ventured  to  designate  it  as  the  Quimpeb  Peninsula. 

56  e 
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The  geographical  position  of  the  triangulation  station  of  the  Coast  Survey,  upon  Point 
Wilson,  is: 

O  f  1/ 

Latitude .  48  08  42.7  north. 

Longitude  . .  122  44  49.4  west. 

h,  m.  s. 

Or,  in  time  •  •  •  •  . .  8  10  59.6. 

The  position  of  the  triangulation  station  on  the  extremity  of  Point  Hudson,  computed  from 
the  secondary  astronomical  station  near  the  town,  is : 

O  f  ft 

Latitude .  48  07  06.7  north. 

Longitude .  122  44  25.6  west. 

h.  m.  8. 

Or,  in  time . .  8  10  57.7. 

Magnetic  variation  2P  40'  east,  in  August,  1856,  with  a  yearly  increase  of  1'.4. 

From  the  above  it  will  be  seen  that  Point  Hudson  is  about  Im.  25s.  west  of  Telegraph 
hill,  San  Francisco. 

Tides. — ^The  corrected  establishment  or  mean  interval  between  the  time  of  the  moon^s  transit 
and  the  time  of  high  water  is  IIIA.  XLIXm.  The  mean  rise  and  fall  of  tides  is  4.6  feet,  of 
spring  tides  5.5  feet,  and  of  neap  tides  4.0  feet.  The  mean  duration  of  the  flood  is  6A.  34m., 
and  of  the  ebb  5A.  52m.  The  mean  diflference  between  the  corrected  establishments  of  the 
a.  m.  and  p.  m.  tides  of  the  same  day  is  2A.  22m.  for  high  water  and  OA.  35m.  for  low  water. 
When  the  moon's  declination  is  greatest  these  differences  are  4A.  38m.  and  0^.  27m.,  respect¬ 
ively;  and  when  the  moon's  declination  is  zero  they  are  OA.  40m.  and  OA.  29m.  The  mean  dif¬ 
ference  in  height  of  these  two  tides  is  1.1  foot  for  the  high  waters,  and  4.6  feet  for  the  low 
waters;  when  the  moon's  declination  is  the  greatest  they  are  0.6  foot  and  7.3  feet,  and  when 
the  moon's  declination  is  zero  1.4  foot  and  1.4  foot.  When  the  moon's  declination  is  greatest, 
and  north,  the  two  high  w^aters  of  the  day  follow  the  moon's  upper  transit,  respectively,  by 
about  6A.  8m.  and  13A.  56m.,  and  when  greatest,  and  south,  by  about  lA.  30m.  and  18A.  34m., 
the  height  of  the  two  being  about  equal.  When  the  moon's  declination  is  zero,  and  passing 
from  north  to  south,  they  follow  the  moon's  transit  by  about  4A.  9m.,  and  15A.  55m.,  and  the 
first  rises  about  1.4  foot  higher  than  the  second.  When  the  moon's  declination  is  zero,  and 
passing  from  south  to  north,  they  follow  the  moon's  transit  by  about  3A.  29m.  and  16A.  35m., 
and  the  second  rises  higher  than  the  first  by  the  same  quantity.  When  the  moon's  declination 
is  greatest,  north  or  south,  the  two  low  waters  follow  the  moon's  transit  by  about  9A.  41m. 
and  22A.  7m.,  but  when  north  the  second  falls  lower  than  the  first  by  about  7.3  feet,  and  when 
south  the  first  falls  lower  by  that  quantity.  When  the  moon's  declination  is  zero,  the  two  low 
waters  fall  nearly  equally.  The  greatest  difference  observed  between  the  heights  of  the 
two  low  waters  of  a  day  was  8.6  feet,  and  the  greatest  difference  between  the  highest  high 
and  lowest  low  water  of  a  day  was  10.1  feet. 

Port  Townshend  was  surveyed  and  first  made  known,  in  1792,  by  Vancouver,  who  gave  it 
the  present  name,  by  which  it  is  always  known. 

It  was  examined  and  named  by  Quimper  in  1790. 

In  1855-'  56,  a  law  was  passed  appropriating  a  sum  for  building  a  light-house  upon  “  Ked  Bluff,’' 
but  the  recommendations  of  sea-faring  men  have  fixed  generally  upon  Point  Wilson  as  the  most 
suitable  location.  Red  Bluff  or  Admiralty  Head  has  the  advantage  of  being  seen  further  up 
the  inlet,  but  is  shut  out  from  Smith's  Island  light,  while  Point  Wilson  commands  both  it 
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aad  Dangeness  light#  Around  Point  Wilson  all  the  navigation  and  commerce  of  the  inlet  and 
sound  turn;  and  from  it  vessels  take  their  departure  when  going  out  in  foggy  or  smoky  weather. 
A  vessel  entering  Port  Townshend  at  night  could  easily  know  her  position  with  the  light  on 
Point  Wilson,  and  could  enter  it  with  certainty.  Coming  out  of  the  inlet  and  bound  into  the 
bay  she  would  have  a  good  course  to  run  by,  when  the  light  was  opened  by  Marrowstone 
Point. 

Marrowstone  Point  is  a  low  sandy  point  stretching  300  yards  eastward  from  the  base  of  the 
bluff,  and  forming  an  indentation  on  its  southern  face,  where  anchorage  may  be  had  in  12 
fathoms,  with  a  current  or  eddy  invariably  running  ebb.  Small  craft  coming  out  of  the  inlet 
with  a  head  wind  can  easily  take  advantage  of  this  for  2  or  3  miles  above  the  point. 

It  received  its  present  name  from  Vancouver  in  1792. 

Admiralty  Head^  abreast  of  the  entrance  to  Port  Townshend,  is  a  perpendicular  cliflf  80  feet 
high,  falling  on  the  eastern  side  to  a  low,  pebbly  shore,  which  runs  2  miles  to  the  E.NE.  and 
strikes  the  high  cliffs  on  the  eastern  side  of  the  inlet.  Behind  this  beach  is  a  large  lagoon  and 
off  it  is  Admiralty  bay,  with  hard,  sandy  bottom,  in  irregular  ridges,  and  a  depth  of  15  to  25 
fathoms  of  water.  A  strong  current  always  makes  out  of  the  bay,  as  it  is  exposed  to  the  full 
sweep  of  southeasters.  The  current  is  so  strong  that  a  vessel  rides  to  it,  and  consequently 
lies  in  the  trough  of  the  sea. 

The  geographical  position  of  the  triangulation  station  of  the  Coast  Survey  on  the  extremity 
of  Admiralty  Head  is: 


o 

/ 

n 

Latitude . 

.  48 

09 

21.6  north, 

Longitude . 

40 

08.0  west. 

h. 

m. 

1. 

Or,  in  time . .  •  • 

.  8 

10 

40.5. 

Prom  Point  Wilson  it  bears  NE.  by  E.,  distant  3|  miles. 

Prom  Marrowstone  Point  N.  by  W.  J  W.,  distant  3J  miles. 

Starting  from  the  last  course  abreast  of  Marrowstone  Point  the  mid-channel  course  runs  SE. 
by  S.  J  S.  for  7  miles.  The  shores  on  either  hand  are  bluffs  of  apparently  uniform  height, 
covered  with  trees.  About  5  miles  on  this  course  is  passed,  on  the  eastern  shore,  a  low  point, 
with  one  or  two  clumps  of  trees  and  bushes,  to  which  has  been  given  the  name  Bush  Point* 
On  the  western  shore  is  a  rounding  bluff  point  one  mile  north  of  the  point,  which  forms  the 
northeast  part  of  Oak  Cove.  Off  this  point  is  good  anchorage  in  12  to  15  fathoms.  The  pecu¬ 
liar  geological  formations,  found  in  the  vicinity,  suggested  the  designation  Nodvle  Point^\  which 
it  now  bears.  The  high  bold  headland,  several  miles  directly  ahead,  is  Foulweather  Blufff; 
aad  that  to  the  E.  SE.  destitute  of  trees,  except  one  large  clump,  which  marks  it  conspicuously 
from  this  direction,  is  BotMe  Bluff  X-  The  deep  indentation  between  it  and  Bush  Point,  with 
low  land  in  the  rear,  is  Mutiny  Bay^X  in  the  northern  part  of  which  ^^ists  a  narrow  bank  of  11 
fathoms,  affording  an  excellent  fishing  ground.  At  the  end  of  the  course  Oak  (7oue,§  opens  to 
the  westward,  and  stretches  towards  the  waters  of  Port  Townshend.  It  has  bluff  shores  nearly 
all  around  it,  those  on  the  southwest  face  being  limestone,  but  Basalt  Point,  at  the  south,  derives 

®  By  the  Ck)a8t  Survey  parties  in  1866. 

t  So  named  by  Yaacourer  in  1792.  The  Indian  name  for  Foulweather  is  Pitch-pdl. 
t  Named  by  the  Coast  Surrey  parties  in  1856, 

§So  called  by  Vancouver  in  1792. 
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its  name  from  its  geological  structure.  The  depth  of  water  is  5  to  15  fathoms,  except  N.NW. 
of  Basalt  Point,  where  it  reaches  25  and  30  fathoms.  The  length  of  the  bay  is  3  miles  and  its 
average  width  about  1^  mile.  In  beating  out  of  the  inlet,  with  a  favorable  current,  vessels 
must  not  attempt  to  work  to  this  bay  for  the  sake  of  a  long  tack. 

Vancouver  called  it  Oak  Cove,  his  people  having  reported  that  oak  trees  stood  upon  its 
shores.  We  have  traversed  the  greater  part  of  the  shores  but  found  none. 

The  opening  west  of  Foulweather  Bluff  is  Hoodie  Carved.  Vessels  bound  into  it  keep  close  to 
the  western  shore  of  the  bluff,  and  pass  two  low  points  lying  near  together.  The  water  off 
them  is  deep.  Off  the  north  face  of  Foulweather,  for  nearly  a  mile,  less  than  15  fathoms  may 
be  found.  Kelp  exists  under  the  face  of  the  bluff,  and  vessels  may  pass  round  it  in  6  and  7 
fathoms.  The  bottom  along  the  edge  of  the  kelp  is  rocky.  On  the  west  side  of  the  entrance 
to  Hood^s  Canal  is  Port  Ludlow,  which  will  be  described  hereafter. 

The  next  and  third  course  is  E.SE.  for  10  miles,  passing  on  the  eastward  Double  Bluff,  which 
stretches  northeast  for  a  mile,  and  rises  300  or  400  feet  in  height,  having  its  top  covered  with 
wood.  The  bluff  running  also  to  the  northward  forms  Useless  bay.*  This  has  deep  water 
over  the  greater  portion  of  it,  with  a  large  shallow  bay  called  Deer  Lagoonf  at  its  head.  The 
high  bluff  forming  the  southern  point  of  Useless  bay  is  SccUchet  Head.X  A  similar  bluff  lies  2 
miles  E.  by  S.  of  it.  These  form  the  southern  extremity  of  Whidbey  island,  in  latitude  47° 
64'  N.,  and  are  the  turning  points  into  Possession  Sound. 

The  two  heads  are  about  300  feet  high,  covered  with  wood,  and  separated  by  a  depression, 
which  is  in  part  overflowed  at  high  tide,  and  then  presents  the  appearance  of  a  small  bay. 
From  the  eastern  head  round  the  western,  and  a  mile  toward  Useless  bay,  the  low  water  line 
makes  out  half  a  mile,  the  shore  being  bare  where  some  recent  maps  have  deep  water.  For 
nearly  a  mile  south  of  both  heads  a  depth  of  8  and  10  fathoms  and  smooth  sandy  bottom  can  be 
found.  We  found,  when  anchored  for  several  days  off  the  eastern  head,  a  strong  under  current 
running  into  Possession  Sound,  and  an  outer  current  setting  to  the  westward,  at  all  tides. 
Vancouver  makes  mention  of  the  shoal,  and  states  that  in  beating  into  the  inlet  he  stood  on 
the  bank  until  he  got  5  fathoms,  but  want  of  time  precluded  his  examining  it. 

On  the  western  side  of  the  last  mid-channel  course  we  pass  Foidweather  Bluffs  which  is 
perpendicular  on  its  N.NW.  face,  and  about  225  feet  high,  with  heavy  flrs  upon  its  summit. 
It  slopes  towards  the  east  to  a  bluff  40  feet  high,  but  is  steep  on  the  side  next  to  Hood's  Canal. 
The  low  point  4  miles  east  of  it  is  Point  No  Poird^^  making  well  out,  and  destitute  of  trees  or 
bushes.  Between  it  and  Foulweather  is  a  deep  bight,  and  the  distance  across  to  Hood's  Canal 
is  only  a  quarter  of  a  mile  in  one  part,  marked  by  the  track  of  a  recent  tornado  that  has 
twisted  off  and  uprooted  firs  of  3  and  4  feet  diameter.  On  the  south  side  of  Point  No  Point  is 
good  anchorage  in  10  fathoms,  and  thence  onward  the  western  shore  runs  nearly  straight  SB. 
by  S.  for  10  miles. 

At  the  end  of  the  last  (fturse,  which  carried  us  3  miles  beyond  Point  No  Point,  the  inlet 
expands  to  a  width  of  7  miles.  A  course  E.NE.  for  3J  miles  carries  us  to  the  entrance  of 
Possession  Sound,  the  first  6  miles  of  which  run  N.  ^  W.,  with  a  width  of  2  miles  and  bluff 
shores.  It  then  turns  to  the  northwestward  to  Port  Gardner.  The  water  is  deep  in  the 

®  Named  by  the  United  States  Exploring  Expedition,  1841. 

f  Named  by  the  Coast  Survey  parties,  1856. 

X  Named  by  United  States  Exploring  Expedition,  1841.  The  proper  spelling  is  Skadg'-it,  and  the  Indian  name  of  the 
point,  Skoolhks. 

§  Named  by  United  States  Exploring  Expedition,  1841.  The  Indian  name  for  the  point  is  Hahd-skus. 
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entrance,  and  affords  no  anchorage.  The  low  point  on  the  eastern  shore,  4  miles  after  entering, 
is  Point  EUioU,*  and  the  bay  opening  to  the  northeast  receives  the  Sinahomis  or  Scaget  river. 

The  next,  or  fourth,  mid-channel  course  up  the  inlet  is  S.SE.  for  21  miles  to  Allen’s  Bank, 
which  lies  a  mile  off  the  north  end  of  Vashon’s  island.  Five  miles  on  this  course,  or  7  from 
Point  No  Point,  brings  us  to  an  excellent  little  harbor  on  the  western  side  of  the  inlet,  called 
Apple  Tree  Cove,*  having  a  low  point  on  the  north  side,  with  a  soft  mud  flat  extending  several 
hundred  yards  up  the  inlet.  From  5  to  12  fathoms  water  and  sticky  bottom  are  found  off  it 
and  in  the  cove.  There  is  no  fresh  water  in  the  vicinity,  but  very  good  timber  may  be  pro¬ 
cured  suitable  for  boat  spars  and  booms.  On  the  eastern  shore  of  the  inlet,  abreast  of  this 
cove,  are  two  low  points,  a  mile  apart,  making  out  from  the  bluff.  The  indentation  between 
them  forms  a  good  though  small  anchorage,  and  the  chances  are  good  for  fresh  water  at  high 
tide.  The  southern  point  is  named  Point  Wells*,  the  northern  Point  Edmund,*  The  inlet  is 
here  only  3  miles  wide,  and  continues  so  to  Point  Jefferson,  2  miles  southward  of  Apple  Tree 
cove.  This  is  a  moderately  low  straight  bluff,  with  the  ground  rising  behind  it.  Stretching 
broad  off  its  eastern  face  for  three-quarters  of  a  mile  we  discovered,  in  1856,  a  9-fathom  shoal, 
which  affords  capital  anchorage  for  vessels  when  drifting  with  light  airs  and  adverse  currents. 

PORT  MADISON. 

Point  Jefferson  is  the  northern  side  of  the  entrance  to  this  port,  which  runs  3  miles  W.SW., 
with  an  average  width  of  2  miles  and  a  large  depth  of  water,  except  under  Point  Jefferson, 
where  anchorage  may  be  had  in  10  and  15  fathoms,  hard  sandy  bottom,  with  patches  of  kelp 
inshore. 

The  southeast  point  of  the  entrance  is  low  and  sandy,  making  out  from  high  wooded  ground. 
One  mile  west  of  it  is  the  narrow  entrance  to  a  natural  canal,  upon  which,  in  full  view,  are 
situated  the  Port  Madison  saw-mills.  At  the  SW.  part  of  the  bay  is  the  very  narrow  entrance 
to  Port  Orchard,  The  channel  is  somewhat  crooked,  but  it  has  3  and  4  fathoms  water  in  it. 
On  the  western  side  of  this  entrance  are  some  white  patches  of  beach,  formed  by  clam  shells. 
In  1857  an  Indian  village  was  situated  here,  and  an  Indian  sub-agency.  Both  sides  of  the 
entrance  are  bluffs.  Vessels  not  well  acquainted  with  the  channel  must  enter  under  easy  sail, 
and  keep  a  lead  going  on  each  side  of  the  vessel  to  ascertain  where  the  deepest  water  lies. 
After  getting  through  give  the  point,  one  mile  off  on  the  western  side,  a  berth  of  nearly  half  a 
mile,  to  avoid  a  shoal  which  makes  out  east  from  it.  Thence  it  is  plain  sailing  in  15  to  25 
fathoms  of  water.  After  passing  the  first  point  an  arm  opens  to  the  NW.,  and  many  vessels 
load  there  with  spars.  Ten  miles  up  the  southern  channel  is,  or  was,  a  saw-mill.  In  coming 
out  of  this  port  vessels  should  not  trust  the  southern  entrance,  but  leave  as  they  entered. 

Port  Orchard  was  examined  and  named  by  Vancouver  in  1792. 

Bairibridge  island  lies  between  Port  Orchard,  Port  Madison,  and  Admiralty  Inlet.  It  is  8  or 
9  miles  long  by  2^  in  breadth,  and  its  general  direction  is  SE.  by  S.  A  few  loggers  huts  stand 
on  the  western  side  and  the  Madison  saw-mill  at  the  north  end.  On  the  SB.  part  it  is  indented 
by  two  small  harbors.  It  was  named  by  the  United  States  Exploring  Expedition  in  1841. 

DUWAMISH  BAY. 

Abreast  of  Port  Madison  the  eastern  shore  of  the  inlet  retreats  and  there  receives  several 
small  streams  of  water,  but  it  gradually  makes  out  into  a  very  long,  low  sand  point,  called 

^  So  called  by  the  United  States  Exploring  Expedition,  1841. 
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West  Pointy*  which  forms  the  extreme  northwest  part  of  the  entrance  to  Duwamish  bay.  The 
bay  runs  E.  by  S.  6^  miles  and  has  a  width  of  2  miles.  To  the  south  point,  called  BoJttery 
Point^\  which  is  low  and  bare,  with  a  curiously  shaped  mound  rising  sharply  behind  it,  the 
course  is  about  SE.  by  S.  and  distance  4^  miles.  Under  West  Point  there  is  anchorage  in  10 
to  15  fathoms  after  getting  towards  the  bluff;  but  on  the  north  side  of  the  point  the  water  is 
very  deep.  Through  the  centre  of  the  bay  the  depth  ranges  from  88  to  40  fathoms.  On  the 
north  side  of  Battery  Point  a  vessel  anchoring  in  20  fathoms  cannot  have  a  greater  scope  of 
chain  than  35  fathoms  without  being  too  close  to  the  shore.  When  we  anchored  there  in  13 
fathoms  and  veered  to  25  fathoms  of  chain  the  vesseFs  stern  was  in  2J  fathoms.  The  beach  is 
smooth  and  very  regular,  being  composed  of  sand  and  gravel.  On  this  side  of  Battery  Point 
is  the  deserted  town  of  Alki,  (the  Indian  phrase  for  “by  and  by,'')  The  town  has  had 
several  names,  but  there  is  nothing  about  it  to  command  trade. 

The  bluff  head  within  the  bay,  2  miles  NN.E.  off  Battery  Point,  is  Duwamish  Head.  It  is 
steep,  about  150  feet  high,  covered  with  timber,  and  the  beach  at  low  water  stretches  out 
over  a  quarter  of  a  mile  N.NW.  from  it.  The  head  of  the  bay  receives  the  Duwamish  river, 
and  for  one  or  two  miles  is  an  extensive  flat,  bare  at  low  water. 

The  town  of  Seattle  is  on  a  small  point  at  the  NE.  part  of  the  bay,  a  little  over  5  miles 
inside  of  West  Point.  It  consists  of  a  few  houses  and  stores,  a  church,  and  a  small  saw-mill. 
It  has  but  little  trade. 

The  usual  anchorage  is  directly  off  the  wharf  in  10  to  15  fathoms  water,  with  the  large 
white  house  on  the  extreme  point  bearing  about  E.  or  E.  by  S.,  and  at  a  distance  from  the 
beach  of  about  500  yards.  This  position  will  enable  a  vessel  to  work  out  well  by  making  the 
first  tack  to  the  southward  towards  the  flat.  If  it  is  high  water  this  flat  cannot  be  distin¬ 
guished,  and  the  lead  must  be  kept  going.  When  a  depth  of  15  fathoms  is  struck  go  about, 
for  it  shoals  to  3  fathoms  very  suddenly,  and  keeping  on  would  soon  bring  up  on  the  flat. 
If  the  current  is  ebb  vessels  bound  out  should  stand  well  into  the  inlet;  and  if  bound  up  work 
close  under  and  around  Duwamish  Head  to  Battery  Point.  If  the  current  is  flood  veesels 
bound  out  should  work  under  the  north  shore,  and  close  to  West  Point;  if  bound  up  work 
under  the  north  shore  about  3J  miles  to  Magnolia  Bluff,  beyond  a  low  marshy  indentation  in 
the  shore,  or  until  they  can  fetch  well  clear  of  Battery  Point. 

There  is  said  to  be  some  good  agricultural  prairie  land  on  the  Duwamish  river.  Some 
distance  up  it  is  connected  with  Lake  Washington^  which  is  reported  to  be  25  miles  long  and 
several  miles  broad,  with  islands  in  it.  It  is  but  a  few  miles  in  a  direct  line  east  of  Seattle. 
Another  small  lake  exists  about  a  mile  back  from  the  beach,  a  mile  west  of  Seattle.  This  is 
reached  by  a  trail. 

The  town  of  Seattle  was  attacked  by  a  small  body  of  Indians  in  1855,  but  the  assault  was 
repelled  by  the  United  States  steamer  Massachusetts. 

The  bay  was  called  Elliott's  Bay  by  the  United  States  Exploring  Expedition  in  1841,  but 
the  present  name  is  that  by  which  it  is  invariably  known  and  was  adopted  from  the  name  of 
the  tribe  of  Indians  inhabiting  its  shores.  The  name  is  derived  from  that  of  the  Chief 
Se-at-tl. 

The  Coast  Survey  report  for  1854  was  accompanied  by  a  reconnaissance  sketch  of  Duwamish 
bay  and  Seattle  harbor. 

®  Named  by  the  United  States  Exploring  Expedition,  1841. 
t  Named  by  the  Ckwst  Survey  parties,  1856. 
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RESTORATION  POINT. 

From  the  SE.  point  of  Port  Madison  to  this  point  the  shore  is  bluflf  and  somewhat  irregular, 
and  is  indented  first  by  Eagh  harbor having  a  long  pebbly  spit  making  out  300  or  400  yards 
SE.  from  its  north  point;  and  next,  at  Point  Restoration,  by  Blakely  harbor  *  having  off  its 
entrance  a  large  rock,  15  feet  high,  with  deep  water  all  round  it.  The  rock  bears  nearly 
N.NW.  three-quarters  of  a  mile  from  the  point,  and  the  bottom  between  is  irregular,  the 
depth  ranging  from  20  to  40  fathoms.  Blakely  harbor  is  only  a  quarter  of  a  mile  wide  and 
three-quarters  long,  with  18  fathoms  sticky  bottom  at  its  mouth,  and  shoaling  gradually  inside, 
but  most  on  the  south  side.  A  hydrographic  sketch  of  the  harbor  will  be  found  in  the  Coast 
Survey  Report  for  1856. 

Eagle  harbor  is  larger  and  more  commodious  than  Blakely.  The  shoal  off  its  north  point  is 
not,  so  far  as  we  know,  laid  down  on  any  chart. 

Restoration  Point  is  in  some  respects  very  peculiar,  no  other  in  these  waters,  except  Battery 
Point,  presenting  the  same  formation.  For  300  yards  it  is  fiat,  about  10  feet  about  high  water, 
and  has  a  foot  depth  of  soil  covered  with  grass  over  a  limestone  rock,  upheaved  nearly  on 
edge,  the  direction  of  the  strata  pointing  toward  Battery  or  a  little  south  of  it.  Inshore  it 
rises  up  sharply  about  100  feet,  its  sides  covered  with  grass  and  the  summit  with  fir  trees. 
Around  the  whole  SE.  face  of  the  point  these  peculiarities  exist.  On  the  upper  levels  of  the 
high  land  adjacent  our  party  found  small  lakes  of  water. 

Prom  the  extremity  of  the  point  a  ledge,  bare  at  low  tides,  makes  out  300  yards,  but  the 
depth  is  6  fathoms  100  yards  off  its  extremity,  and  16  fathoms  at  a  quarter  of  a  mile.  On  the 
tail  of  this  ledge  the  United  States  sloop-of-war  Decatur  struck  in  1855.  S.SE.  of  the  point 
anchorage  may  be  had  in  15  fathoms,  sticky  bottom,  a  quarter  of  a  mile  distant;  or,  as  a  rule 
for  finding  anchorage,  bring  the  rock  north  of  it  to  range  just  over  and  inside  of  the  point. 
Kelp  exists  along  the  southern  face. 

The  geographical  position  of  the  triangulation  station  of  the  Coast  Survey  upon  this  point  is: 


o  ;  ;/ 

Latitude . 47  35  05.8  north. 

Longitude . 122  28  15.2  west. 

h.  m.  a. 

Or,  in  time .  8  09  53.0. 


From  this  point  Battery  Point  bears  E.  by  N.  ^  distant  2^  miles. 

Tides, — The  approximate  corrected  establishment  is  IVA.  IVtw.,  and  the  approximate  mean 
rise  and  fall  of  tides  7.4  feet. 

Vancouver  anchored  under  this  point  in  1792;  found  large  numbers  of  Indians  located  near, 
and  first  called  it  Village  Point,  but  changed  it  to  its  present  name  in  commemoration  of  the 
day  on  which  he  anchored.  From  this  place  his  boats  explored  all  the  waters  adjacent. 

South  of  Restoration  the  inlet  opens  to  the  westward  for  a  couple  of  miles  into  a  bay,  in 
which  is  situated  an  island  about  three-quarters  of  a  mile  in  extent,  called  Blake  island.^  From 
the  northwest  part  of  the  bay  leads  a  narrow  crooked  pass  3  miles  long  to  the  southern  part  of 
Port  Orchard,  which  spreads  out  into  several  arms.  The  pass  is  obstructed  by  rocks  and  is 
diflScult  of  navigation.  The  winds  are  variable,  light  and  uncertain  at  its  narrowest  part,  where 
it  makes  a  sharp  turn,  and  is  only  a  couple  of  hundred  yards  wide  with  a  rushing  swirling 

o  Named  by  the  United  States  Exploring  Expedition,  1841. 
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current.  The  channel  generally  used,  although  narrower  than  the  one  just  mentioned,  is  that 
leading  into  Port  Madison. 

Our  last  course  brought  us  to  AUen^ 8  Bank*  oflF  the  north  end  of  Vashon^s  island,  with  Blake 
island  to  the  westward,  and  three-quarters  of  a  mile  distant.  This  bank  is  nearly  a  mile  in  extent, 
and  has  as  little  as  10  fathoms  upon  it,  with  a  variable  bottom,  in  some  places  mud,  and  in  others 
hard  sand.  At  our  anchorage  upon  it  in  11  fathoms  the  south  end  of  Blake  island  bore  N.  81° 
W.,  and  the  NW.  point  of  Vashon^s  island  S.  5°  E.  Between  the  anchorage  and  Blake  island 
the  water  regularly  deepens  to  about  18  fathoms  in  soft  mud.  This  anchorage  has  already 
proved  of  service  to  vessels  losing  the  wind  and  having  adverse  currents.  The  eastern  point  of 
Blake  island  is  low  and  pebbly,  and  called  by  the  natives  Tatugh.  Under  it  is  anchorage  in  17 
and  18  fathoms,  soft  mud.  The  NW.  point  of  Yashon^s  island  is  Dolphin  Point,  the  northeast 
point  Point  Vashon,  the  point  abreast  of  it  is  Point  Southworth,  and  the  mile  wide  channel, 
commencing  between  the  last  two  points,  is  Colvos  Passage^  t  running  west  of  Yashon^s  island. 

The  extent  of  shore-line  from  the  entrance  to  the  north  end  of  Yashon's  island  is  241  miles. 

The  main  body  of  the  inlet  runs  about  SE.  for  8  miles,  then  S.SW.  8  miles  further,  with  an 
average  width  of  two  miles.  In  this  stretch  the  currents  are  moderately  strong;  the  chances 
for  anchoring  few;  and  it  is  sometimes  calm  while  a  nice  breeze  is  blowing  through  Colvos 
Passage. 

Brace  Pcniit  J  lies  on  the  east  side  of  the  inlet,  NE.  from  Dolphin  Point.  The  round-topped 
point  having  two  or  three  lone  fir  trees  upon  it,  and  situated  on  the  same  side  of  the  inlet,  4 
miles  above  Brace  Point,  is  called  Point  PvUy.  t  The  water  is  very  deep  close  to  it  on  either 
side. 

The  geographical  position  of  the  triangulation  station  of  the  Coast  Survey  on  the  summit  of 
the  mound  is; 


o 

! 

n 

Latitude . 

.  47 

27 

07.3  north, 

Longitude . 

.  122 

22 

21.5  west. 

k. 

m. 

s. 

Or,  in  time  •  . . 

.  8 

09 

29.4. 

There  is  a  small  cove  north  of  Brace  Point,  and  between  it  and  another  low  point  called 
Fauntleroy  Cove^%  having  good  anchorage  in  10  and  12  fathoms,  and  fresh  water  is  easily 
obtained  in  the  vicinity.  Between  Brace  Point  and  Point  Pully  two  or  three  small  streams 
of  water  empty,  and  another  from  the  valley  a  mile  east  of  the  high  bluff  at  Pully,  Off  this 
valley  a  flat  makes  out  with  deep  water  at  its  edge. 

Under  Dolphin  Point  there  is  very  deep  water;  but  off  the  north  end  of  the  island,  near  this 
point,  we  found  anchorage  in  14  fathoms,  hard  bottom. 

Colvos  Passage  is  the  usual,  we  may  say  the  invariably  used  ship  channel  towards  Puget’s 
Sound.  It  is  about  a  mile  wide,  with  high  bluff  shores,  varied  by  numerous  small  low  sand 
points  making  out  from  the  face  of  the  bluff,  and  having  deep  water  off  them.  The  passage  is 
11  miles  long  to  the  south  end  of  Yashon’s  island,  which  is  called  Dalco  Point,t  and  it  runs 
with  a  nearly  straight  course  S.  by  E.  A  mile  and  a  half  inside  of  Point  Yashon  there  is  a 
small  curve  in  the  shore-line  called  Fern  Cove^%  with  excellent  anchorage  in  5  and  10  fathoms. 

«  Difiooveted  and  named  by  the  Ck)a8t  Survey  in  1867.  In  some  recent  maps  26  to  30  fathoms  are  marked  on  the  site  of 
this  shoal. 

f  Named  the  United  States  Exploring  Expedition,  1841. 

{Named iJy  the  Coast  Survey  in  1856. 

§Named  by  the  United  States  Coast  Survey,  1857. 
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Abreast  of  Dalco  Point  there  is  a  small  boat  harbor,  with  a  narrow  and  shoal  entrance,  called 
Gig  Harbor.  *  Looking  out  of  the  passage  to  the  north,  Mount  Baker  shows  distinctly  in  clear 
weather. 


COMMENCEMENT  BAY. 

When  abreast  of  Dalco  Point  this  bay,  at  the  termination  of  Admiralty  Inlet,  opens  to  the 
E.SE.,  and  over  its  low  background  shows  the  high  snow-covered  peak  of  Mount  Rainier. 
The  general  direction  of  the  bay  is  E.  by  S.  ^  S.,  with  a  length  of  3  or  4  miles,  a  width  of  2  miles, 
and  a  great  depth  of  water  up  to  the  line  of  the  extensive  flat  at  its  head,  which  is  backed  by 
marsh.  There  are  no  settlements  upon  it,  but  in  1857  we  found  some  deserted  fishing  stations. 

It  was  named,  in  1792,  by  Vancouver,  who  thought  this  the  entrance  to  some  large  arm  of 
the  inlet,  on  account  of  the  low  country  beyond. 

e  believe  the  Indian  name  for  this  bay  is  Puyallup. 

Vaslmls  Island^  lying  between  the  southern  extremity  of  the  inlet  and  Colvos  Passage,  is 
11 J  miles  long,  with  an  average  width  of  2^  miles.  Half  way  down  on  its  eastern  side  lies  a 
curiously  shaped  peninsula,  formed  by  a  narrow,  low,  sandy  neck  of  land  which  makes  out  into 
the  inlet,  and  then  runs  towards  the  south  point  of  the  island.  The  space  between  this 
peninsula  and  the  island  is  an  excellent  harbor  4  or  5  miles  long,  and  three-quarters  of  a  mile 
wide,  with  5  to  10  fathoms  water  in  it.  The  southeast  face  of  the  peninsula  is  high  and  steep, 
and  bordered  by  water  from  40  to  50  fathoms  deep. 

The  island  is  high,  with  steep  shores  covered  with  wood  and  undergrowth.  Its  surface  is 
marshy  in  many  parts  that  are  quite  elevated.  The  present  name  was  given  by  Vancouver  in 
1792.  The  harbor  formed  by  it  and  the  peninsula  was  called  Qmrtennaster^  s  harbor  by  the 
United  States  Exploring  Expedition. 

POINT  DEFIANCE  AND  THE  NARROWS. 

The  high,  sharp  yellow  bluff  facing  the  south  entrance  to  Colvos  passage  is  called  Point 
Defiance,  and  between  it  and  the  western  shore  pass  all  the  waters  of  Puget^s  Sound.  This 
passage  is  called  the  Narrows.  Its  average  width  is  three-quarters  of  a  mile,  and  very  uniform; 
the  shores  high,  bold,  and  in  some  places  rocky.  For  2  miles  to  the  SE,  its  course  is  a  regular 
curve.  The  next  turn  is  to  the  southward,  and  at  a  distance  of  2  miles  in  that  direction  the 
waters  of  the  sound  open  ahead,  with  a  narrow  pass  between  the  main  and  Pox  island  to  the 
west,  and  a  small  indentation,  backed  by  low  ground,  and  formed  on  the  south  by  a  small 
peninsula,  on  the  east.  In  this  curve  is  anchorage  in  15  fathoms,  with  swirling  eddies.  On  the 
south  face  of  this  peninsula,  and  outside  of  the  kelp,  anchorage  may  also  be  had. 

PUGET^S  SOUND. 

This  coUection  of  inlets  commences  after  passing  *‘The  Narrows,  and  covers  an  area  of  14 
miles  by  22,  with  a  general  direction  SW.  |  S.  The  aggregate  shore-line  of  this  sound  and 
the  adjacent  part  of  Admiralty  Inlet,  with  Colvos  Passage,  to  the  north  end  of  Vashon^s  island, 
is  not  less  than  370  miles.  Upon  its  shores  are  situated  the  settlements  of  Steilacoom,  Nis- 
qually,  Olympia,  and  Newmarket. 

It  received  its  present  name  in  1792  from  Vancouver,  in  compliment  to  Lieutenant  Puget, 
who  explored  it. 

o  Named  by  the  United  States  Exploring  Expedition,  1841. 
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STEILACOOM. 

On  the  eastern  shore  of  Pnget^s  Sound,  9  miles  south  of  Point  Defiance,  is  situated  the 
town  or  village  of  Steilacoom,  upon  a  rising  bluff.  It  consists  of  only  a  few  houses.  Fort 
Steilacoom  stands  about  a  mile  inland,  upon  a  piece  of  gravelly  prairie,  and  roads  lead  from  it 
to  the  town  and  the  creek. 

The  neighboring  country  is  only  moderately  well  adapted  to  agriculture,  except  along  the 
bottoms  of  the  small  streams. 

The  usual  anchorage  is  off  the  small  wharf,  in  15  fathoms,  hard  bottom,  and  about  400  or  500 
yards  from  the  shore.  An  island,  lying  2^  miles  distant  to  the  west  of  that  position,  is  called 
McNeil,  and  between  it  and  Fox  island,  to  the  northward,  there  is  a  passage  a  mile  and  a  half 
wide.  The  passage  on  the  south  side  of  McNeil  island,  between  it  and  Anderson  island,  is 
generally  known  as  Balch^s  Passage  It  bears  about  SW.  by  W.  from  the  anchorage,  and  is 
marked  by  a  small  wooded  islet  in  it  called  Eagle  island,  off  which  lies  rocky  bottom,  and 
vessels  keep  closer  to  the  north  shore.  This  passage  is  the  direct  channel  to  Olympia,  instead 
of  following  the  broad  one  to  the  southward  of  Steilacoom. 

The  north  end  of  the  island  showing  to  the  southward,  and  1^  mile  from  the  anchorage,  is 
Kitson  island. 

One  mile  north  of  the  anchorage  is  the  mouth  of  a  small  stream  called  the  Steilacoom  river. 

In  coming  to  Steilacoom,  or  bound  direct  for  Olympia,  a  patch  of  kelp,  with  foul  bottom  and 
less  than  3  fathoms  of  water  upon  it,  must  be  avoided.  It  bears  S.SE.  one  mile  from  the  south 
end  of  Pox  island,  and  NW.  by  W.  1|  mile  from  Steilacoom  wharf.  The  tide-rip  upon  it  and 
abreast  of  the  town  is  very  great,  quite  sufficient  with  a  little  wind  to  swamp  a  small  boat 
The  shores  of  the  main  and  islands  are  bold,  nearly  uniform  in  height,  and  covered  with 
trees. 

Tides. — ^The  corrected  establishment  or  mean  interval  between  the  time  of  the  moon’s 
transit  and  the  time  of  high  water  is  IVA.  XLVIm.  The  mean  rise  and  fall  of  tides  is  9.2 
feet;  of  spring  tides  11.1  feet,  of  neap  tides  7.2  feet.  The  mean  duration  of  the  flood  is 
3m.,  of  the  ebb  6A.  25m.,  and  of  the  stand  28m.  The  difference  between  the  rise  of  the 
highest  tide  and  fall  of  the  lowest  tide  observed  was  18.3  feet.  The  greatest  difference 
observed  between  the  height  of  the  two  low  waters  of  one  day  was  12.2  feet;  and  the  greatest 
difference  between  the  higher  high  and  lower  low  waters  of  a  day  was  17.7  feet. 

When  the  moon’s  declination  is  greatest  north,  the  two  high  waters  of  the  day  follow  her 
transit,  respectively,  by  about  6  and  16  hours,  and  when  greatest  and  south  by  3^  and  18J 
hours,  the  height  of  the  two  being  about  equal.  When  the  moon’s  declination  is  zero,  they 
follow  the  moon’s  transit  by  about  4A.  46m.  and  17A.  12m.,  but  the  first  is  higher  than  the 
second  by  about  2.7  feet  when  the  moon’s  declination  is  changing  from  north  to  south,  and 
when  changing  from  south  to  north  the  second  is  higher  than  the  first  by  that  quantity.  When 
the  moon’ s  declination  is  greatest,  north  or  south,  the  two  low  waters  follow  the  moon’ s  transit 
by  about  IXh.  11m.  and  33A  37m.,  but  when  north  the  second  falls  lower  than  the  first  by 
about  9.7  feet,  and  when  south  the  first  falls  lower  than  the  second  by  that  quantity.  When 
the  moon’s  declination  is  zero,  the  two  low  waters  are  nearly  equal  in  height;  when  changing 
from  north  to  south  they  follow  the  moon’s  southing  by  about  11^.  41m.  and  23A  7m.,  and 
when  changing  from  south  to  north  by  lOi^.  41m.  and  24^.  7m. 
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The  pTonnnciation  of  the  name  Steilacoom,  as  given  to  us  by  Indians,  is  Tchil'-ae-cum.  On 
the  Admiralty  maps  we  find  it  Chelakoom. 

NisquaEyy  5  miles  south  of  Steilacoon,  and  on  the  same  side  of  the  Sound,  is,  at  present, 
a  place  of  no  trade  nor  importance.  It  was  one  of  the  early  posts  of  the  Hudson  Bay  Company, 
and  is  still  occupied  by  them.  An  extensive  mud  flat  exists  off  the  mouth  of  the  wide,  marshy 
valley,  but  the  depth  of  water  is  very  great  close  to  it,  and  the  anchorage  room  very  much 
contracted.  The  river  Nisqually  empties  here,  and  we  believe  there  are  two  small  saw-mills 
upon  it. 

OLYMPIA. 

It  would  be  almost  useless  to  attempt  to  describe  the  route  to  Olympia  from  Steilacoom,  as 
a  pilot  or  a  map  is  absolutely  necessary  in  making  the  passage.  The  mid-channel  course  is  21 
miles  in  length,  and  its  width  from  half  a  mile  to  a  mile  and  a  half. 

Olympia  is  situated  at  the  head  of  Budd^s  inlet,  which  is  6  miles  long,  three-quarters  of  a 
mile  wide,  and  runs  nearly  south.  The  shores  are  steep  and  wooded,  and  the  head  of  the  bay 
an  immense  mud  flat,  behind  which  is  the  town.  It  acquires  prospective  importance  by  being 
the  capital  of  the  Territory,  but  especially  on  account  of  its  proximity  to  the  Columbia  river 
valley,  and  to  the  headwaters  of  the  Chehalis.  There  is  a  saw-mill  at  New  Market,  2  miles 
south  on  the  Tumwater,  and  three  others  in  the  vicinity,  besides  one  or  two  grist-millsi 

A  depth  of  3  fathoms  can  be  carried  on  the  west  side  of  Budd’s  inlet,  within  1^  mile  of  the 
wharf,  and  1  fathom  within  a  mile  on  the  eastern  side.  Vessels  are  said  to  be  brought  up  to 
the  wharf  at  the  highest  tides,  and  then  rest  in  the  mud  until  ready  to  leave. 

The  greatest  difference  between  the  highest  and  lowest  tides  is  reported  about  24  feet,  and 
is  doubtless  more  than  this  when  we  compare  its  position  with  that  of  Steilacoom.  The 
approximate  corrected  establishment  is  Yh.  Vlllm.,  and  the  mean  rise  and  fall  of  tides  9.2  feet. 

The  approximate  geographical  position  of  the  wharf  is — 


Off/ 

Latitude .  47  03  00  north. 

Longitude .  122  55  00  west. 

A.  m.  «. 

Or,  in  time .  8  11  42. 


Magnetic  variation  20^  47'  east,  in  July,  1856. 

A  small  saw -mill  has  been  built  on  Hammersley's  inlet,  and  another  on  Henderson's  inlet. 

HOOD'S  CANAL. 

The  entrance  to  this  arm  of  Admiralty  inlet,  lies  between  Basalt  Point  and  Poulweather 
Bluff,  which  bear  from  each  other  E.  |  S..  distant  3J  miles. 

The  first  mid-channel  course  is  SE.  for  4  miles,  pointing  directly  into  Port  Gamble,  at  the 
entrance  to  which  the  houses  and  mill  are  plainly  visible;  and  passing  a  high  round  wooded 
peninsula  on  the  west  side  of  the  channel,  and  connected  to  the  main  by  a  narrow  neck  of  low 
sand  beach.  It  is  frequently  mistaken  for  an  island,  and  is  called  Hood's  Head.  Between  this 
kead  and  Port  Gamble  the  canal  changes  its  course,  and  runs  in  nearly  a  straight  line  S.  by 
W.  40  miles,  with  an  average  width  of  1^.  In  latitude  47^  21'  N.  it  makes  an  abrupt  turn, 
and  runs  for  12  or  13  miles  about  NE. 
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PORT  LUDLOW. 

Close  to  Basalt  Point  lie  some  rocks,  with  others  about  half  a  mile  SB.,  called  the  Colvos 
Rocks,*  among  which  is  one  25  feet  high  but  of  small  extent.  Close  in  shore  and  abreast  of 
this  is  a  rock  just  awash  at  high  tide,  but  between  the  two  runs  a  channel  with  15  fathoms 
water,  h«aving  soft  muddy  bottom.  The  bright  bluff  head  mile  SE.  of  the  Colvos  Rocks,  and 
about  2  miles  SW.  by  W.  from  Foulweather  Bluff,  is  Tala  Point.  Half  way  between  the  Colvos 
and  this  point  is  the  usual  entrance,  over  a  bar  having  4^  fathoms.  The  3-fathoin  curve 
stretches  half  a  mile  SE.  of  Colvos.  If  th©  wind  and  currents  do  not  suit  for  this  channel, 
run  inside  of  the  Colvos,  carrying  deep  water  and  8  fathoms,  soft,  muddy  bottom,  anywhere 
inside  of  Tala  point,  even  past  the  saw-mill,  if  necessary.  The  general  direction  of  the  shore 
from  Basalt  Point  to  the  saw-mill  on  the  low  sand  point  inside  is  S.SE.  2^  miles.  Abreast  of 
Tala  the  width  of  the  bay  is  three-quarters  of  a  mile,  but  it  gradually  contracts  to  less  than 
half  a  mile  at  the  saw-mill,  at  which  vessels  load.  Inside  of  the  saw-mill  point  is  an  excellent 
anchorage  in  7  and  8  fathoms.  About  a  mile  from  the  mill  is  an  ample  water  power,  with  a  fall 
of  80  feet.  A  hydrographic  sketch  of  Port  Ludlow  was  issued  by  the  Coast  Survey  in  1856. 

We  believe  the  Pacific  Mail  Steamship  Company  have  established  a  coal  depot  here,  for  their 
Puget^s  Sound  steamships. 

Of  all  the  small  harbors  in  these  waters  we  do  not  hesitate  to  give  this  the  preference,  as  it 
is  completely  land-locked,  and  protected  from  gales  from  every  quarter  by  the  high  land  and 
high  trees  around  it. 

It  received  its  present  name  from  the  United  States  Exploring  Expedition  in  1841. 

The  first  rocks  off  Basalt  lie  at  the  narrow  mouth  of  a  small  boat  harbor,  called  Mats-mats. 
The  entrance  to  it  is  over  half  a  mile  long,  about  100  yards  wide,  and  at  the  sharp  turn 
obstructed  by  rocks,  which  allow  a  channel  of  only  3  feet  water.  Inside  the  depth  ranges  to  2 
fathoms,  and  the  extent  of  the  harbor  is  about  three-quarters  of  a  mile  by  a  third  in  breadth. 

PORT  GAMBLE. 

After  passing  Foulweather  Bluff  keep  closer  to  the  eastern  shore  than  the  western,  to  avoid 
the  strong  current  passing  round  the  low  point  which  makes  out  from  Hood^s  Head.  Run  for 
the  saw-mill  plainly  in  sight  on  the  western  side  of  the  entrance  to  the  bay,  and  when  within 
a  mile  of  it  approach  the  eastern  bluff  within  the  third  of  a  mile,  in  about  10  or  15  fathoms, 
gradually  drawing  closer  in  shore,  and  passing  between  the  outer  white  and  inner  black  can 
buoys.  At  the  lowest  tides  the  white  one  is  in  15  feet,  the  black  in  12^,  and  the  email  spar 
buoy  between  them  in  mid-channel  in  17  feet;  but  it  rarely  shows  above  water  at  any  tide. 
After  passing  these  buoys  the  mill  bears  almost  S.SE.  half  a  mile  distant.  Steer  SE,  or  half 
way  between  the  mill  wharf  and  the  east  point;  pass  to  the  eirst  of  the  white  spar  buoy,  which 
is  in  12^  feet,  and  run  through  the  entrance,  passing  the  wharf  at  about  one-third  of  the 
distance  between  the  points.  Do  not  round  up  to  the  eastward,  as  a  shoal  makes  out  almost 
parallel  with  the  point.  It  may  be  here  noticed  that  these  buoys  were  made  and  placed  by  the 
Puget  Mill  Company,  for  the  benefit  of  vessels  trading  to  the  port. 

If  the  wind  is  ahead  while  beating  up,  it  will  be  impossible  for  a  large  sized  vessel  to  get  in, 
as  the  channel  is  half  a  mile  long,  and  not  over  100  yards  wide  at  the  narrowest  part.  Anchor 
off  the  buoys  and  drop  in  with  the  early  flood,  or  warp  in  with  the  last  of  the  ebb.  On  the 
shoal  forming  the  western  side  of  it  10  feet  may  be  found  until  up  with  the  white  spar  buoy. 

o  Named  Iby  the  United  States  Exploring  Expedition. 
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Inside  of  the  points  the  bay  appears  to  open  well  under  the  eastern  one,  but  the  3-fathom 
curve  makes  out  on  a  line  with  the  end  of  the  point.  On  the  western  side  is  a  crib — anchor 
just  beyond  it  in  5  fathoms,  soft  muddy  bottom.  The  depth  of  water  throughout  the  bay  is  from 
4  to  9  fathoms,  in  mud  bottom.  The  length  of  the  bay  is  miles,  its  width  three-quarters  of 
a  mile,  and  its  direction  southeast.  The  shores  are  steep  but  not  high,  and  are  bordered  by 
sand  and  pebble  beach,  offering  capital  chances  for  laying  a  vessel  out.  A  better  place,  however, 
for  that  purpose,  is  at  the  end  of  the  store  wharf,  especially  for  vessels  with  large  dead  rise. 

In  summer  the  wind  generally  blows  into  the  harbor  lightly;  in  winter  the  SE.  gales  draw 
directly  out.  Loaded  vessels  must  warp  out  in  summer,  or  trust  to  a  light  southerly  air  in  the 
morning  with  an  ebb  tide.  None  but  small,  smart  working  vessels  can  beat  out,  and  few  of 
those  have  done  so  within  the  channel  limits. 

The  Coast  Survey  Report  for  1856  contained  a  hydrographic  sketch  of  Port  Gamble. 

The  approximate  geographical  position  of  the  eastern  point  of  the  entrance  is: 

O  /  // 

'  Latitude .  47  51  32  north. 

Longitude .  122  33  56  west. 

h,  m.  8. 

Or,  in  time . . .  8  10  15.7. 

The  saw-mill  here  is  the  largest  and  most  effective  in  this  part  of  the  territory,  cutting  at 
the  rate  of  six  or  seven  millions  of  feet  of  lumber  per  year.  Attached  to  it  are  lath,  shingle, 
and  planing  machines.  A  large  quantity  of  the  lumber  and  rough  spars  for  masts  are  carried 
to  Australia  and  the  Sandwich  Islands.  Within  two  or  three  seasons,  ending  with  that  of  1857, 
the  number  of  outward  bound  vessels  trading  to  the  Sandwich  Islands  was  15;  the  average 
passage  26 J  days;  the  shortest  passage  19  days,  and  the  longest  32.  From  the  islands  to  the 
mill  the  number  of  vessels  arriving  was  16;  average  passage  25^  days;  shortest  passage  15 
days,  and  the  longest  35  days.  Of  these,  one  reported  a  passage  of  15  days  to  the  mouth  of 
Fiica  strait,  and  9  days  thence  to  the  port,  in  the  early  part  of  September,  having  encountered 
prevailing  calms  in  the  strait  and  inlet. 

Prom  this  place,  called  Teekalet,  (the  Indian  name  for  the  bay,)  a  road  is  being  constructed 
(1857)  by  the  Mill  Company  to  Port  Madison. 

The  steam  and  smoke  from  the  saw-mill  are  distinctly  visible  from  part  of  Port  Townshend 
over  the  low  ground  between  that  bay  and  Oak  Cove. 

Three  miles  from  Hood^s  Head,  on  the  western  side  of  the  canal,  Suqxiamish  liarhor  opens. 
A  large  sand  bank  occupies  its  centre,  and  extends  a  mile  in  length  N.NW.,  by  half  a  mile  in 
width.  The  approaches  to  the  shoal,  which  is  in  part  bare,  are  detected  in  thick  weather  by 
the  lead,  the  soundings  decreasing  regularly  from  20  fathoms.  Keep,  however,  close  under 
the  northern  shore  which  runs  2  miles  W.SW.  from  the  low  point  called  Termination  Point. 

Fourteen  miles  from  Hood^s  Head  the  canal  curves  more  to  the  southward,  and  then  to  the 
S.SW.  around  Hazel  Point,  *  on  the  west  side  of  which  a  large  arm  of  the  canal  makes  north 
for  10  miles,  bifurcating  near  its  head.  On  its  western  side  the  eastern  spurs  of  the  Olympus 
Range  reach  its  waters  and  form  the  western  shore-line  of  the  canal  to  the  great  bend. 

Two  miles  south  of  Hazel  Point,  and  on  the  eastern  side  of  the  canal,  is  a  fine  harbor, 
formerly  called  Hakainish  harbor,  but  the  name  has  been  changed  by  settlers,  who  have  lately 
built  a  small  saw-mill  there.  It  is  formed  by  Seabock  island  on  the  west,  and  is  about  a  mile 

®  Named  by  Vancouver  in  1792. 
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long  by  half  a  mile  wide,  with  good  bottom  in  from  10  to  15  fathoms,  the  depth  decreasing  to 
the  head. 

South  of  the  harbor  Hood^s  canal  is  slightly  contracted  in  width,  but  continues  in  the  same 
general  direction  to  about  latitude  47°  21' N.,  (“Vancouver's  farthest,")  where  it  takes  an 
abrupt  turn  and  stretches  E.  by  N.  ^  N.  4  miles.  The  width  in  that  part  contracts  to  half  a 
mile,  and  the  shores  overlap.  Prom  this  it  takes  another  slight  bend,  runs  NE.  by  N.  8  or  9 
miles,  and  reaches  within  2  or  3  miles  of  the  northern  extremity  of  Case  Inlet,  an  arm  of  Puget's  — 

Sound.  A  large  lake  lies  between  the  inlet  and  the  canal.  When  Vancouver  reached  the  first  ^ 

sharp  turn  he  thought  he  saw  the  termination  of  the  canal,  and  has  plotted  it  in  accordance  ^ 

with  that  view  on  his  chart,  four  miles  beyond  the  point  marked  “Vancouver's  farthest"  on  j, 

the  Admiralty  charts.  This  was,  in  fact,  the  highest  point  to  which  he  carried  his  boats.  a 

The  name,  Hood's  Canal,  was  given  to  it  in  1792  by  Vancouver.  Its  extent  of  shore-line  is  S( 

not  less  than  192  miles.  - — 

Before  quitting  our  undertaking  we  are  induced  to  append  the  following  meteorological  table, 
as  it  will  give  a  good  idea  of  the  summer  climate.  The  observations  were  made  upon  a  vessel 
in  the  waters  of  Puca  Strait,  Admiralty  Inlet,  and  Puget's  Sound;  the  instruments  being  kept 
in  the  best  shade  practicable.  The  barometer  was  an  aneroid:  read  at  the  hours  10  a,  m.  and 
4  p.  m.,  except  in  heavy  weather,  when  it  was  read  every  hour.  The  thermometer  readings 
are  on  the  Pahrenheit  scale  and  reduced  to  the  standard. 


Abstract  of  meteorological  observations  made  on  board  the  United  States  Coast  Surveying  brig  B,  H, 
Fauntleroy^  in  the  Strait  of  Juan  de  Fuca^  Archipelago  de  Haro^  Admiralty  Inlet,  and  Pvgefs 
Sound,  during  the  summers  of  1855,  '56,  and  '57, 


Time. 

Means  of  daily  max< 
ima. 

Means  of  daily  min¬ 
ima. 

Highest  readings, 
maxima. 

Range  of  maxima. 

Lowest  readings, 
minima. 

Range  of  minima. 

Greatest  range  of 
temperature  In 
one  day. 

Range  of  barometer, 
inches. 

Rain,  inches. 

o 

o 

o 

o 

o 

o 

o 

Inehea. 

1 

Incha. 

1855.— July . 

71.6 

1 

53.3 

90.9 

29.0 

48.2 

9.4 

33.7 

0.44 

Not  mea- 

August - - - 

70.  2 

63.4 

83.3 

24.7 

49.8 

6.6 

29.7 

sured. 

September - - - 

65.8 

52.5 

77.7 

18.3 

49.3 

8.  6 

20.0 

.91 

Three  weeks  in  October- - 

63.2 

52.2 

76.7 

20.2 

i 

45.3 

11.9 

27.6 

.38 

Greatest  range  of  temperature  during  the  above  period,  45^.  6. 

Greatest  range  of  barometer  from  June  24  to  October  18,  =z  0.  92  inch. 
A  drj  season ;  heavy  SE.  gales  in  September. 
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ABSTRACT— Continued. 


Time. 

Means  of  dally  max¬ 
ima. 

Means  of  daily  min¬ 
ima. 

1 

s 

Bange  of  maxima. 

Lowest  readings, 
minima. 

Range  of  minima. 

Greatest  range  of 
temperature  in 
one  day. 

Range  of  barometer, 
inches. 

Bain,  inches. 

o 

o 

O 

o 

o 

o 

o 

Inchtt. 

Inchet, 

1856.~May . 

67.1 

48.7 

85.7 

31.1 

45.0 

7.4 

38.1 

0.  53 

Kot  mea- 

June;. . . . ... 

69.0 

61.2 

84  4 

27.4 

45.7 

10.3 

34.0 

.53 

sured. 

July . 

72.6 

61.7 

84.7 

29.7 

43.4 

14.0 

41.3 

.43 

August . . . ... 

72.2 

63.6 

83.7 

25.6 

48.4 

10.2 

30.2 

.66 

September . 

72.8 

61.1 

86.1 

27.6 

42.0 

14.4 

36.5 

.69 

Greatest  range  of  temperatnre  during  the  above  period,  43^.  7. 

Greatest  range  of  barometer  from  April  25  to  September  30,  0.  85  inch. 
A  wet  season. 


Time. 

Means  of  daily  max¬ 
ima. 

Means  of  daily  min¬ 
ima. 

Highest  readings, 

Range  of  maxima. 

Lowest  readings, 
minima. 

Range  of  minima. 

Greatest  range  of 
temperature  in 
one  day. 

Range  of  barometer, 
inches. 

Rain,  inches. 

o 

o 

o 

o 

o 

0 

o 

Inches, 

Inches, 

1857. — ^Three  weeks  In  May.......  J 

71.7 

48.4 

101.5 

46.9 

38.6 

18.1 

46.0 

0.  62 

0.79 

June . . 

78,2 

60.7 

90.1 

29.2 

43.0 

13.1 

36.9 

.62 

1. 19 

July . . . 

74.9 

61.6 

89.2 

26.6 

46.9 

9.3 

33. 1 

.44 

0.  01 

August . 

73.8 

51.1 

88.0 

28  0 

47.1 

9.7 

37.8 

.46 

0.  08 

September . . . ... _ 

66.6 

49.8 

76.4 

23.3 

46.2 

8.6 

30.8 

.73 

0.  70 

Two  weeks  in  October. _ _ _ _ 

60.1 

48.9 

68.7 

16.3 

43.4 

7.8 

25.1 

.65 

0, 74 

Greatest  range  of  temperature  during  the  above  period,  63°.  0. 

Greatest  range  of  barometer  from  May  12  to  October  13,  0. 79  inch. 

A  dry  season ;  and  marked  by  a  week  of  remarkably  hot  weather  at  the  close  of  May  and  beginning  of  June. 


The  cerealia  generally  grow  well,  but  the  climate  is  too  cold  for  maize.  During  the  winter 
a  great  amount  of  rain  falls — as  much  as  60  inches ;  and  heavy  weather  prevails  principally 
from  the  southward.  It  is  never  cold  enough  to  form  thick,  clear,  solid  ice. 
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APPENDIX  No.  45. 

Ldter  to  the  Secretary  (f  the  Treasury  ^  (xmmuniccdiifig  a  rec(mmjendatioii  from  Ccmrnmder  James 
Alden,  U.  S*  JV.,  Assistant  Coast  Survey^  of  Red  Bluffs  Washington  Territory^  as  a  site  for  a 


Savannah,  Ga.,  April  17,  1858. 

Sir  :  I  have  the  honor  to  present,  in  accordance  with  directions  contained  in  a  letter  of  the 
department  dated  November  29,  1856,  the  conclusion  reached  by  Commander  James  Alden, 
U.  S.  N.,  Assistant  Coast  Survey,  in  the  matter  of  choice  between  Red  BluflF,  on  Whidbey's 
island,  W.  T.,  and  Point  Wilson,  on  the  main,  at  the  entrance  of  Admiralty  Inlet,  as  locations 
for  a  light-house. 

The  last  named  point  was  suggested  as  an  eligible  site  in  a  letter  addressed  by  Commander 
S.  Swartwout,  U.  S.  N.,  to  the  chairman  of  the  Light-house  Board,  under  date  October  18, 
1856,  a  copy  of  which  was  communicated  to  the  department  December  20,  1856,*  and  from 
thence  referred  to  me. 

In  reference  to  the  whole  subject  of  a  light  for  the  entrance  to  Admiralty  Inlet,  Commander 
Alden  says ; 

“After  carefully  considering  the  question  of  eligibility  between  the  two  points.  Point  Wilson 
and  Point  Partridge,  or  Red  Bluff,  for  a  site  for  a  light-house  at  the  entrance  of  Admiralty  Inlet, 

I  am  clearly  satisfied  that  Red  Bluff  has  decided  advantages  over  that  of  Point  Wilson,  although 
the  latter,  at  the  south  point  of  the  entrance,  is  rather  a  low  sand  spit,  with  foul  ground  and 
dangerous  eddies  near  it. 

“The  former.  Red  Bluffs  is  so  situated  that  it  can  be  seen  either  way,  down  the  inlet  or  up 
the  strait,  at  a  great  distance,  and  therefore  is  the  more  desirable  of  the  two  as  a  site  for  a 
light-house.^' 

I  concur  in  the  conclusion  drawn  by  Commander  Alden,  and  respectfully  request  that  a  copy 
of  this- communication  may  be  forwarded  to  the  Light-house  Board. 

Very  respectfully,  yours. 


A.  D.  BACHE,  SvpH  U.  S.  Coast  Survey. 


Hon.  Howell  Cobb,  Secretary  of  the  Treasury. 


o  Appendix  No.  85,  0.  8.  Report  for  1857.  ^ 
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report  op  toe  8DPERINTEin>ENT  OP 


APPENDIX  No.  46. 


Aids  to  navigation^  recommended  in  reports  made  to  the  Superintendent  by  Assistants  in  the  Coast 

Survey. 


Sec. 

Object. 

By  whom  recommended. 

Date  of  report,  &c. 

I 

Small  light  and  fog-bell  on  Half  Way  Bock, 

Lieut.  Comg.  W.  G.  Tern- 

Beferred  to  the  Light-house  Board  Sep- 

Casco  bay,  Me. 

pie,  U.  S.  N. 

tember  20,.  1858. —(Appendix  No.  47.) 

I 

Buoy  for  a  dangerous  rock  off  tlie  entrance 

Lieut.  Comg.  Alexander 

Beferred  to  the  light-house  Board  Sep- 

of  Portsmouth  harbor,  N.  H. 

Murray,  U.  8.  N. 

tember  10,  1858. — (Appendix  No.  10.) 

I 

Buoy  to  mark  the  extremity  of  a  sand  spit 

Lieut.  Comg.  W.  Q.  Tern- 

Beferred  to  the  Light-house  Board  Octo- 

south  of  Sunken  ledge,  Boston  harbor. 

pie,  U.  8.N. 

her  18,  1858. — (Appendix  No.  11.) 

II 

Buoys  to  mark  the  Luddington  Bocks  and  a 

Lieut.  Comg  W.  G.  Tern- 

Beferred  to  the  light-house  Board  Sep- 

shoal  near  New  Haven  light-house. 

1  pie,  U.  8.  N. 

1  tember  13,  1858. — (Appendix  No.  12.) 

VI 

Beacon  for  the  “Elbow”  Florida  reef - 

Lieut.  Comg.  W.  G.  Tem- 
1  pie,  U.S.N. 

Beferred  to  the  light-house  Board  De¬ 
cember  18,  1857, — (Appendix  No.  48.) 

vn 

lAghts  on  Southwest  cape  and  Dog  island. 

Lieut.  Comg.  J.  K.  Duer, 

Beferred  to  the  light-bouse  Board  Kay 

St.  George’s  sound,  Fla. 

U.  8.  N. 

18,  1868.— (Appendix  No.  16.) 

vn 

Buoys  for  a  channel  between  St.  Geoigc's 

Lieut.  Comg.  J.  K.  Duer, 

Beported  May  6,  1858.— (Appendix  So. 

and  St.  Vincent’s  islands. 

U.  8.  N. 

17.) 

VII 

Beacon  on  the  eastern  end  of  St.  Vincent's 

Lieut.  Comg.  J.  K.  Duer, 

Beferred  to  the  light-house  Board  April 

island,  St.  George’s  sound,  Fla. 

U.  S.  N. 

12,  1858.— (Appendix  No.  49.) 

X 

Buoys  to  mark  the  channel  from  San  Mateo 

Lieut.  Comg.  B.  M.  Cuy- 

Beferred  to  the  Dght-house  Board  Karch 

Point  southward,  San  Francisco  bay.  Cal. 

ler,  U.S.N. 

20,  1858. — (Appendix  No.  60.) 

APPENDIX  No.  47. 

Letter  to  the  Secretary  of  the  Treasury^  transmitting  for  the  consideration  of  the  Light-house  Board 
recommendations  mode  by  Lieut  Comg.  W.  O.  Temple^  U.  S.  N.,  Assistant  Coast  Survey^  for 
a  small  light  and  fog-hdl  on  Half  Way  Rock,  Casco  bay. 

ANGOB,  Maine,  Sq>tember  20,  1858. 

Sib:  Lieut.  Comg.  W.  G.  Temple,  U.  S.  N.,  Assistant  in  the  Coast  Survey,  who  has  been 
engaged  in  the  survey  of  Casco  bay  during  the  past  two  seasons,  recommends  the  establishment 
of  a  light  of  the  sixth  order,  and  of  a  fog-bell,  on  Half  Way  Rock,  in  the  following  statement; 

“By  reference  to  a  chart  of  Casco  bay  you  will  see  that  Half  Way  Rock  is  a  small  detached 
island  lying  about  midway  between  Portland  light  and  Cape  Small  Point,  and  directly  in  the 
track  of  vessels  coming  from  the  eastward  to  this  port.  Indeed,  the  steamers  from  Bangor  and 
elsewhere  in  that  direction  pass  indifferently  on  the  outside  or  inside  of  it,  and  at  pistol-shot 
distance  from  it. 

“It  will  appear  also,  when  my  work  for  the  present  season  shall  have  been  plotted,  that  the 
soundings  give  no  indication  of  an  approach  to  this  rock,  and  that  its  sides  are  very  abrupt  in 
every  direction.  I  have  found,  too,  that  the  set  of  the  tide  and  the  current  caused  by  the  wind 
are  of  considerable  strength  in  this  vicinity,  and  quite  irregular  in  their  action. 
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“From  these  considerations  it  will  be  evident  that  in  a  fog  or  snow  storm,  or  at  night,  this 
locality  is  of  a  very  dangerous  character. 

“But,  with  all  the  caution  that  the  circumstances  would  naturally  inspire  in  those  who  navi¬ 
gate  these  parts,  there  have  been  four  vessels  run  upon  this  spot  within  fifteen  years  past,  and 
in  every  case  the  vessels  and  almost  the  entire  crews  were  lost.  No  longer  ago  than  last  sum¬ 
mer  the  Bangor  steamer,  Daniel  Webster,  ran  upon  the  rock,  and  she  presents  the  only  instance 
of  a  vessel  having  struck  there  and  still  being  in  existence;  but  by  means  of  her  machinery 
alone  she  managed  to  get  away  some  three  miles  distance  to  a  shelving  beach,  where  she  ran 
ashore  barely  in  time  to  save  herself  from  sinking."  I 
I  would  respectfully  request  that  this  letter  may  be  forwarded  for  consideration  to  the  Light¬ 
house  Board. 


Yours,  respectfully. 


Hon.  Howell  Cobb,  Secretary  of  the  Treasury, 


A.  D.  BACHB, 

Superintendmt  U.  8.  Coast  Survey. 


APPENDIX  No.  48. 


Letter  to  the  Secretary  of  the  Treasury,  and  correepondence  rdative  to  the  necessity  for  a  beacon  on 

“  The  EWow,”  Florida  reef. 


4 

Coast  Suevby  Office,  December  18,  1857. 

SiE;  I  would  respectfully  request  that  the  attention  of  the  Light-house  Board  may  be  called 
to  the  desirableness  of  a  beacon  formerly  recommended  for  Elbow  key,  Florida,*  and  transmit, 
on  this  subject,  copies  of  a  letter  from  Capt.  Gray,  of  the  steamship  Star  of  the  West,  and 
of  Lieut.  Comg.  W.  G.  Temple,  U.  S.  N.,  Assistant  in  the  Coast  Survey,  to  be  transmitted 
with  my  recommendation. 

Very  respectfully,  yours, 


Hon.  Howell  Cobb,  Secretary  of  the  Treasury. 


A.  D.  BACHE,  Superintendent. 


Steamship  “Stab  of  the  West," 

New  York,  November  20,  1857. 

SiB:  I  have  to  acknowledged  the  receipt  of  two  charts,  (one  of  “Key  West  Harbor,"  and  the 
other  the  “Florida  reefs  from  Key  Biscayne  to  Pickle  reef,")  forwarded  me  by  you  from  the 
Coast  Survey  OflSce. 

A  copy  of  that  of  “Key  West"  I  have  had  for  some  time,  and  derived  much  benefit  from  it 
on  a  former  voyage,  when  entering  that  harbor  for  the  first  time,  at  twelve  o'clock  at  night, 
without  a  pilot,  in  command  of  the  United  States  mail  steamship  Philadelphia. 

On  the  last  voyage  of  this  ship,  bound  to  Aspinwall  via  Havana,  I  struck  on  “Elbow  key." 
After  passing  “  Carysfort"  light-tower,  I  shaped  a  course  to  pass  the  same  distance  outside  of 
Beacon  H,  being  unaware  that  there  existed  any  shoal  but  what  was  some  distance  inside  of 

0  0.  8.  Beports,  1866,  p.  161;  1856,  p.  66. 
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that  line.  On  approaching  Beacon  H  I  discovered  the  green  water  under  the  bow,  and  had 
just  time  to  stop  the  engine,  and  thereby  save  the  ship.  I  was  running  by  Blunt^s  general 
chart  of  the  coast,  upon  which  the  Florida  reefs  are  not  very  plainly  laid  down.  If  “Elbow 
key''  is  laid  down  it  is  very  imperfectly  so. 

Had  I  been  in  possession  of  the  Coast  Survey  chart  of  that  portion  of  the  Florida  reef,  the 
accident  would  not  have  happened,  as  the  key,  as  well  as  the  reefs,  are  distinctly  marked.  This 
is  the  second  ship  belonging  to  the  United  States  Mail  Steamship  Company  striking  on  the 
same  spot  within  two  months  of  each  other,  and  I  have  since  learned  that  the  steamship 
“Crescent  City"  was  on  the  same  reef  three  years  ago.  All  these  ships  were  without  the 
Coast  Survey  Chart. 

I  should  think  it  might  be  well  to  place  a  beacon  on  “Elbow  key,"  as  Beacon  H  stands  so 
far  inside  of  it,  and  I  learn  from  conversations  since  had  with  old  and  experienced  shipmasters 
that  it  is  the  general  impression  that  you  can  run  from  one  beacon  to  the  other. 

I  remain  your  obedient  servant, 


ALFRED  G.  GRAY. 


Lieut.  A.  P.  Hill,  U.  S.  A.j 

Acting  Assistant  in  charge  of  Coast  Survey  Office^  Washington. 


U.  S.  Coast  Survey  Office, 
Washington^  D.  U.,  November  23,  1857. 

Sir:  Agreeably  to  your  letter  of  the  18th  instant,  I  have  examined  the  Coast  Survey  Chart 
of  the  Florida  reefs,  in  connection  with  the  suggestion  of  Capt.  Alfred  G.  Gray,  contained  in 
his  letter  of  the  16th  instant,  to  Lieut.  A.  P.  Hill,  U.  S.  A. 

I  am  most  decidedly  of  the  opinion  of  Captain  Gray,  that  “it  would  be  well  to  have  a  beacon 
placed  on  Elbow  key."  In  its  absence  the  beacon  on  Grecian  shoal  is  likely  to  mislead  and 
endanger  a  vessel  while  skirting  along  the  edge  of  the  reef. 

Respectfully, 


Prof.  A.  D.  Bache, 

Superintendent  U.  S.  Coast  Survey. 


W.  G.  TEMPLE,  Lieut.  U.  S.  N, 
Commanding  Coast  Survey  steamer  “  CorwinJ^ 


APPENDIX  No.  49. 

Zeffer  to  the  Secretary  of  the  Treasury,  communicating  the  recommendation  of  ImsA.  Gomg.  J.  K. 
Duer,  U.  8.  N.,  Assistant  in  the  Coast  Survey,  for  a  permanent  heacon  at  the  vxstem  entrance  f 
St.  Oeorgds  sound,  Florida. 

Savannah,  Ga.,  AprU  12,  1858. 

Sib:  I  have  the  honor  to  communicate,  for  the  consideration  of  the  Light-house  Board,  an 
extract  from  a  report  recently  made  by  Lieut.  Comg.  J.  K.  Duer,  tJ.  S.  N. ,  Assistant  in  the 
Coast  Survey,  at  present  engaged  in  the  hydrography  of  St.  George’s  sound,  Florida: 

“The  Coast  Survey  signal  situated  on  the  easternmost  point  of  St.  Vincent’s  island,  at  the 
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West  Pass  of  St.  George^  s  soimd,  has  been  made  a  beacon,  and  may  be  used  as  a  guide  by 
vessels  drawing  less  than  eleven  feet  water. 

“I  would  respectfully  suggest  that  this  point  be  marked  in  a  permanent  manner,  so  that  the 
beacon  may  be  replaced  if  washed  away  in  a  gale,  an  occurrence  by  no  means  unlikely,  as  it  is 
situated  on  a  low  sand  beach.  A  durable  •beacon  erected  here  would  be  very  serviceable  to 
coasters  as  well  as  to  the  pilots  of  the  place. 

“The  directions  hereto  appended,  if  strictly  observed,  will  carry  vessels  of  the  above  limit 
of  draught  safely  in,  thus  saving  the  time  and  distance  unavoidable  in  following  the  regular 
channel. 

“  To  eater  West  Pass,  St,  George^  s  sounds  with  vessels  dravnng  less  than  eleven  feet  water, — 
With  the  light-house  on  Cape  St.  George  bearing  east,  (by  compass,)  and  when  in  four  or  four 
and  a  half  fathoms,  bring  the  beacon  on  St.  Vincent's  island  to  bear  northeast,  and  run  directly 
for  it  imtil  the  light-house  bears  southeast  by  east,  with  the  beach  of  St.  Vincent's  island  close 
aboard;  then  haul  up  east  by  north,  keeping  on  this  course  until  inside  both  points  of  the 
entrance.  Here  vessels  may  anchor  in  from  three  to  three  and  a  half  fathoms,  with  good 
holding  ground, 

“The  beacon  is  white,  and  can  readily  be  seen  at  the  distance  necessary  to  get  the  bearing. 
It  is  of  the  form  of  a  pyramid,  and  neither  of  the  pilots  ranges  (which  are  of  entirely  different 
shape,  and  stand  considerably  to  the  westward)  must  be  mistaken  for  it." 

Very  respectfully,  yours, 

A.  D.  BACHB, 

Superintendent  U.  S.  Coast  Survey, 

Hon.  Howell  Cobb,  Secretary  of  the  Treasury. 


APPENDH  No.  50. 

Letter  to  the  Secretary  of  the  Treasury^  communicating  the  recommendcdion  of  lAeid,  Comg,  It.  M, 

CuylJer,  U.  S,  N.,  Assistant  in  the  Coast  Survey^  for  buoys  to  facilitate  navigation  in  the  southern 

part  of  San  Francisco  hay^  California. 

Coast  Survey  Office,  March  20,  1858. 

Sm:  I  have  the  honor  to  communicate  the  following  extract  from  a  report,  made  under  date 
of  February  19,  by  Lieut.  Comg.  R.  M.  Cuyler,  U.  S.  N.,  Assistant  in  the  Coast  Survey, 
relative  to  facilities  for  navigation  in  the  southern  part  of  San  Francisco  bay,  California: 

“I  would  suggest  that  the  channel  from  San  Mateo  Point  to  the  head  of  the  bay  be  buoyed 
out.  Without  such  aid  the  large  number  of  vessels  which  navigate  the  headwaters  of  the  bay 
find  it  difficult  in  thick  weather  to  keep  in  deep  water.  The  lead  is  no  guide,  the  shores  of  the 
channel  being  very  abrupt,  as  will  be  seen  by  reference  to  the  chart. 

“In  addition  to  the  sailing  vessels,  there  is  a  daily  steamer  between  San  Francisco  and  Alvise. 

“Small  spar  buoys  might  be  used  or  piles  driven." 

Concurring  in  the  recommendation  of  Lieut.  Comg.  Cuyler,  I  transmit  herewith  a  tracing 
from  his  hydrographic  sheet,  showing  the  channel  referred  to,  and  would  respectfiilly  request 
that  it  may  be  forwarded  to  the  Light-house  Board,  with  a  copy  of  this  communication. 

Very  respectfully,  yours, 

A.  D.  BACHE,  Superintendent. 

Hon.  Howell  Cobb,  Secretary  of  the  Treasury. 
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1.  — ^A.  Progress  sketch,  Section  I,  (primary  trlangulation.) 

2.  — A  bis.  Progress  sketch,  Section  I,  (secondary  triangulation,  topography,  and  hydrography.) 

3. —  Kennebeck  river  from  the  entrance  to  Bath,  Me. 

4.  —  Seacoaat  of  Maine,  New  Hampshire,  and  Massachusetts,  from  Bald  Head,  Me.,  to  Cape 

Cod,  (preliminary  chart  No.  3.) 

5.  —  General  coast  chart  No.  H,  from  Cape  Ann  to  Gay  Head,  Mass. 

6.  —  Rockport  harbor.  Mass. 

7.  — B.  Progress  sketch,  Section  II. 

8.  — C.  Progress  sketch.  Section  III. 

9.  —  York  river,  Va.,  from  King’s  creek  to  West  Point. 

10.  — D.  Progress  sketch.  Section  IV. 

11.  —  Seacoast  of  North  Carolina  from  Cape  Hatteras  to  Cape  Lookout,  (preliminary  chart 

No.  10.) 

12.  —  New  Inlet,  N.  C.,  (entrance  to  Cape  Pear  river,)  comparative  map. 

13.  —  Cape  Pear  River  entrance,  N.  0.,  (comparative  map.) 

14.  — B.  Progress  sketch.  Section  V. 

15.  —  Charleston  harbor,  S.  C.,  (new  edition.) 

16.  — P  No.  1.  Progress  sketch.  Section  VI,  (Plorida  peninsula.) 

17.  — P  No.  2.  Progress  sketch.  Section  VI,  (Plorida  reefs  and  keys.) 

18.  —  Plorida  reefs  and  keys  from  Virginia  Key  to  Carysfort  reef. 

19.  — (J,  Progress  sketch.  Section  VH. 

*20. —  St.  George’s  sound,  Pla.,  (East  Pass.) 

'  21. —  Apalachicola  bay,  Pla. 

22.  — ^H.  Progress  sketch.  Section  VHI. 

23.  —  Atchafalaya  bay.  La. 

24.  — I.  Progress  sketch.  Section  IX. 

25.  —  Coast  of  Texas  from  Galveston  bay  to  San  Luis  Pass. 

26.  —  Coast  of  Texas  from  San  Luis  Pass  to  the  head  of  Matagorda  bay. 

27.  —  Brazos  river  entrance  and  channel  to  Velasco,  Tex.,  (reconnaissance.) 

28.  —  Espiritu  Santo,  San  Antonio,  and  Aransas  bays,  and  adjacent  coast  of  Texas,  (general 

reconnaissance. ) 

29.  — J  No.  1.  Progress  sketch.  Section  X,  (San  Diego  to  San  Luis  Obispo,  Cal.) 

30.  — J  No.  2.  Progress  sketch.  Section  X,  (San  Luis  Obispo  northward  to  Bodega  bay,  Cal.) 

31.  _  San  Francisco  city.  Cal. 

32.  —  Humboldt  bay,  Cal, 

33.  _ K.  Progress  sketch.  Section  XI. 

34.  _  Canal  de  Haro  and  Strait  of  Rosario,  W.  T. 

35. _  Port  Gamble,  W.  T. 

36.  —  Port  Townshend,  W.  T. 

37.  —  Semiahmoo  bay,  W.  T. 

38.  —  Diagrams  illustrating  the  descent  of  the  weight  and  line  in  deep-sea  soundings. 

39.  —  Current  stations  occupied  near  Sandy  Hook,  and  diagrams  showing  velocities,  Ac. 

40.  —  Project  limits  for  finished  charts  of  the  Atlantic  and  Gulf  coasts  of  the  United  States, 
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